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STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renedial action at the Madi son
County Landfill Site in Madison, Mdison County, Florida, which was chosen
in accordance with the Conprehensive Environnental Response Conpensation and
Liability Act of 1980 (CERCLA), as anended by the Superfund Anendnents
Reaut hori zati on Act of 1986 (SARA), and, to the extent practicable, the
National G| and Hazardous Substances Pollution Contingency Plan (NCP). This
decision is based on the administrative record file for this site.

The State of Florida, as represented by the Departnment of Environnenta
Regul ati on (FDER), has been the support agency during the Renedia

I nvestigation and Feasibility Study process for the Madi son County Landfi l
Site. In accordance with 40 C.F.R S 300.430, FDER, as the support agency,
has provided input during this process. Based upon comments received from
FDER, it is expected that concurrence will be forthcom ng; however, a formal
I etter of concurrence has not yet been received.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenenting the response action selected in this Record of
Deci sion (ROD), may present an inmmnent and substantial endangernment to
public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

This is the first and final cleanup action planned for the Site. This action
addresses the source of the soil and groundwater contam nation by containing
the solid wastes and treating the contani nated groundwater to acceptable

| evel s.



The maj or conponents of the sel ected renedy include:

the inplenmentation of institutional controls by state and | oca
gover nment agenci es, which would include deedrestrictions, |and use
ordi nances, physical barriers, and water supply well permtting
prohi bitions (sonme adnministrative difficulties my be encountered
during inplenmentation of these various controls);

the construction of a groundwater extraction, treatment (air stripping
and Granul ar Activated Carbon - GAC), and di scharge (reinjection)
systemin the vicinity of the Yard Trash Area (YTA), located at the
sout heast corner of the landfill;

the installation of a clay/soil cap over the YTA only;

the contingent installation of a passive gas collection and contro
syst en

the construction of a stormwnater nmanagenent system

the inmpl ementation of an extensive groundwater nonitoring program
whi ch includes the installation of two additional nonitoring wel
clusters; and

| ong-term managenent controls including operation and mai ntenance of
the groundwater treatnment systemand the Yard Trash Area cap

The total present worth cost for the selected renmedy as presented in the
Feasibility Study is $5,191,000. The actual cost will be greater than this
due to the installation of two additional monitoring well clusters and ot her
provi sions added to the selected renmedy. Also, should additional sanpling
and groundwater nonitoring during renedial design and cl eanup identify other
sources of groundwater contami nation outside the YTA, the selected renedia
action will be nodified to address these areas and the costs adjusted
accordingly.

STATUTORY DETERM NATI ON

The selected renedy is protective of hunman health and the environnment, is
cost effective, and it conplies with Federal and State requirenents thatare
l egally applicable or relevant and appropriate to the renedial action. This
remedy utilizes permanent solutions and alternative treatnent (or resource
recovery) technol ogies to the maxi num extent practicable and satisfies the
statutory preference for renedi es that enploy treatnment that reduces
toxicity, nobility, or volunme as a principal elenment.

Because this renedy will result in hazardous source materials renmaining on-
site above health-based levels, a review will be conducted within five years
after commencenent of renedial action to ensure that the remedy continues to
provi de adequate protection of human health and the environnent.

Sept enber 28, 1992
Dat e



Greer C. Tidwel
Regi onal Adm ni strator
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RECORD OF DECI SI ON

Summary of Renedi al Alternatives Sel ection

Madi son County Landfill Site

Madi son, Madi son County, Florida

1.0 Site Nanme, Location, and Description

The Madi son County Landfill Site (the Site) is located in Mdi son County,
Florida, in the eastern portion of the Florida Panhandle (See Figure 1.1).



The City of Madison is the county seat, centrally located within the county.
The Site is approximately two miles north-northeast of the City of Madison
on county road C-591. The landfill property occupies approximtely 90 acres
of the National Priorities List (NPL)-listed Superfund site, which is
conprised of a total 133 acres owned by the county. Also |located on the
NPLI i sted Superfund site directly south of the landfill is the County
Department of Transportation (DOT) and the County's aviation hangar and

| anding strip (See Figure 1.2).

The landfill was operated as an unlined trench and fill operation. Trenches
(cells) of varying lengths and widths, typically 50 feet by 30 feet and
approximately 15 to 25 feet in depth, were used. Muinicipal/donmestic and

i ndustrial wastes fromthe area were placed in the trenches and covered with
the excavated material. Reportedly, there was no master plan directing
waste placenment or trench orientation. Currently, approximately 40 tons of
waste per day are di sposed into the one group of renmining active waste
cells at the Site. However, Madison County is currently proceeding to
performa closure of the active portion of the landfill in response to an
order issued to the county by the Florida Departnment of Environnenta

Regul ation (FDER). The closure includes the portion of the I|andfil
actively used for waste disposal after 1985 and will consist of the
construction of an earthen/clay cap. This closure is expected to begin in
1993.

Figure 1.2 depicts areas of both active and non-active (or closed) trash
cell locations. The Yard Trash Area (YTA), located in the southeastern
portion of the landfill, was primarily used to di spose of large bulk debris
usual |y associated with construction and denolition activities as well as
druns containing industrial wastes. The alleged Acid Disposal Area |ocated
in the southern portion of the property was reportedly used for disposal of
aci d wash water.

The surface of the landfill is covered with native soil that was originally
excavated fromthe trenches in preparing cells to receive waste. Vegetative
cover is absent over nobst of the inactive or recently closed waste cells;
however, over ol der,

closed cells vegetative cover is present and consists of shrubs, grasses,
and pine trees.

The City of Madison is supplied with potable drinking water from four water
wells located at three locations within the city (See Figure 1.3),
approximately 2.5 mles southwest of the Madi son County Landfill. The wells
range from 8 inches to 14 inches dianeter, and are conpleted within the

Fl ori dan aquifer from 110 to 450 feet below the surface. The wells produce
atotal of 1.1 to 1.2 mllion gallons per day.

Due to relatively large hydraulic conductivities and transmissivities in the
Fl ori dan aquifer, the city wells are believed to induce a relatively small
cone of depression in the potentionetric surface of the aquifer. The
average drawdown in the four water wells is only 5 to 10 feet. Based on
this information, the four water wells are believed not to be influencing or
extracting groundwater fromthe vicinity of the Madi son County Landfill.



The City of Madison's water system supplies water to all custoners |ocated
within the direct vicinity of the city. Additionally, the city supplies

water to selected residences |ocated near the landfill. The Locust G ove
subdi vi sion |ocated directly south of the landfill, all the residences on
Route 4 located directly west of the landfill, and the resi dences on SR-145

fromthe intersection of Route-4 to C-254 are all supplied with city water

The popul ati on of Madi son County is approximately 16,000, and the popul ation
of the City of Madison is 3,700. Major industries in the County include
farm ng and tinber (pul pwood). The area surrounding the landfill is used as
rural residential and agricultural. Approxinmately 35 individual single
famly residences are located within a 0.5 mle radius of the [andfil
property. Agricultural use in the area is quite varied. The prinmary
agricultural use is for tree farns and field crops. The field crops consi st
of tobacco, soy beans, wheat, and corn. Sone of the other varied uses in
the area include a vineyard, |ivestock, water fow, and vegetabl e gardens.

Li vestock include cattle, hogs, turkeys and chickens as well as water fow
such as ducks and geese. Other aninmals raised in the area include hunting
dogs. 2.0 Site History and Enforcenment Activities

The Madi son County Landfill began operation in 1970 as a sanitary |andfil
operated by the City of Madison. From 1971 to March 1980, domestic waste
fromthe City and surroundi ng area and | ocal industrial wastes were di sposed

of in the landfill. During that tinme period, one local industry identified
as having disposed of waste in the landfill was |ITT Thonpson I ndustri es,
formerly a division of ITT Corporation. Information conpiled by the U S.

Envi ronnental Protection Agency (EPA) suggests that |ITT Thonpson

delivered an undeterm ned quantity of liquid waste solvents, semisolid waste
buffing conmpounds, and acid wash water to the landfill for disposal

According to landfill operation personnel, 55-gallon druns containing sone
quantity of liquid waste solvents were disposed in a separate trash cel
located in the YTA (See Figure 1.2). Two drum renoval operations were
conducted by EPA in Novenber 1984 and March 1985 in which approxi mately 20
druns, per renoval period, were recovered fromthe YTA. Al druns in the
YTA contai ning volatile organi c conpounds such as DCE/ TCE were reportedly
renoved.

There is also information that |ITT Thonpson di sposed of 55-gallon druns
filled with waste polishing/buffer conpounds at the Site. The
pol i shi ng/ buf fer conpounds are a semi-solid material used to polish

autonobi |l e ornanments. Based upon interviews with landfill enployees the
exact location and nunmber of drums in the landfill could not be determ ned
because di sposal was sporadi c over the nine-year period. Landfill personne

stated that the drunms containing buffing conpounds were enptied into the
trash cells with the donestic waste. The drunms were then crushed and pl aced
into the trash cells.

From 1971 to 1974, |ITT Thonpson arranged for the disposal of acid wash

wat er, which reportedly was taken to the landfill. The acid wash waternmy
have contained chromc acid wi th maxi mum concentrations of chrom um of 50
parts per billion (ppb). No information on the Ph of the acid wash water or

the quantity disposed was avail able. According to landfill personnel, the



contractor disposed of the acid wash water on the ground in the area noted
as the Acid Disposal Area (Figure 1.2). Conversations with |andfil
personnel indicate that no other wastes were disposed in that area.

The Suwannee River Water Managenent District (SRWD) designed and installed
a groundwater nmonitoring network at the landfill in 1984. The results of
the sanpling events indicated the presence of several volatile organic
conmpounds in the groundwater at and in close proximty to the landfill.
This pronpted FDER to take protective action, and in 1986, the Florida
Department of Environnental Regul ation (FDER) entered into a Consent Order
with the City, County, and ITT Thonpson (the three identified potentially
responsi ble parties or PRPs) requiring themto investigate groundwater near
the Site. The PRPs identified the affected private wells and provi ded those
homes with bottled water and ice, eventually connecting each hone to City
wat er |ines.

In early 1987, EPA scored the Site using the Hazard Ranki ng System (HRS), a
nunerical systemfor evaluating a site's potential risk to human health and
the environnment. The aggregate HRS score derived for the Site was 37.93
based on the | evel of groundwater contami nation and was proposed for the
National Priorities List (NPL). The Site was formally added to the NPL on
June 24, 1988. On June 11, 1990 EPA entered into a Consent Order with the
PRPs requiring the performance of a Renedial |nvestigation/Feasibility Study
(RI/FS). Inmplenmentation of field activities as described in the RI/FS Work
Pl an began on Decenber 10, 1990 under EPA supervi sion.

During the RI/FS field work activities, soil, sedinment, and surface water
sanpl es were collected and 27 groundwater nmonitoring wells were installed
and sanpled. Based on the results of the initial phase of RI/FS field work,
EPA reconmended additional field work to further assess the extent of soi
and groundwater contamination at the landfill. The additional field work
focused on the YTA and the installation of an additional nonitoring well
along with the collection of a second round of groundwater sanples. The
final phase of RI/FS field work was conpleted in late 1991, and the
resulting RI and FS Reports were submtted and approved by EPA in April and
July 1992, respectively. EPA rel eased the Proposed Pl an describing the
preferred renmedial alternative to the public on August 24, 1992, conmencing
the 30-day comment period. Comrents received fromthe public and the State
have been incorporated into the Responsiveness Summary, which is found in
Appendi x A of this docunent.

3.0 Highlights of Community Participation

In accordance with CERCLA sections 113 (k)(2)(B)(i-v) and 117 requirenents,
a Cormunity Relations Plan (CRP) for the Madi son County Landfill Site was
devel oped. This Community Relations Plan outlines citizen involvenent and

the community's concern.

Community concern regarding the Site peaked from 1984 to 1986, when

groundwat er contami nation was first detected in landfill nonitoring wells
and residential wells. Concerned conmmunity menbers included those having
contanmi nated groundwater as a result of landfill operations. These affected

i ndi vi dual s have voiced their concerns at several County Conmi ssion
nmeetings. Citizens from Madi son and surroundi ng communiti es have formed two



concerned citizen groups: the North Florida Drinking Water Association and
Save Qur Counties (SOC).

During this 2-year period of peaked interest, a nunber of newspaper articles
regarding the Site were published in |ocal papers. However, m ninal
comunity invol vement has occurred with regard to the Site since 1986.
Currently, those concerned about the Site are residents who nust pay for
City water since their contam nated private wells are now nonpot abl e.
Residents not directly affected by the Site have expressed nmininmal concern
regarding the Site.

EPA conducted an RI/FS kick-off neeting in Madison, Florida on Novenber 27,
1990 to informthe public of scheduled RI/FS activities and of EPA s genera
i nvol vement with the Site.

Response fromthe comunity was very positive, nost wel coned the help of EPA
with this matter. Additionally, in April 1992 upon receipt of the field
sanpling results, EPA released an RI Fact Sheet describing the nature and
extent of contanmination at the Site.

The RI/FS Reports and Proposed Plan along with all other siterel ated
docunents were nmade available to the public on August 24, 1992 in the

i nformati on repository located in the North Florida Junior College Library
and at the EPA Records Center in Region |V.

The public was provided an opportunity to coment on the renedia
alternatives for site renediation from August 24, 1992 to Septenber 23,
1992. In addition, a public neeting was held on Septenber 1, 1992 in

Madi son, Florida to present to the community EPA's preferred alternative for
source and groundwater renediation at the Site. During the public neeting,
the community was informed of the availability of a Technical Assistant
Grant (TAG. A response to the conments received during the public coment
period is included in the Responsiveness Sumary, which can be found in
Appendi x A of this Record of Decision.

Thi s deci sion docunent presents the selected remedial action for the Mdison
County Landfill Site, in Madison, Madison County, Florida, chosen in
accordance with CERCLA, as anended by SARA, and, to the extent practicable,
the National Contingency Plan (NCP). The decision for this Site is based on
t he adm nistrative record.

4.0 Scope and Role of Response Action

This is the first and final planned renedial action for this Site. The
objectives for the remedy are to prevent the near-termand future exposure
of human receptors to contam nated groundwater both on and off-site, to
mnimze the mgration of contamination fromthe landfill to the surrounding
comunity, to restore the groundwater to drinking water quality for the
chenmicals of concern, and to nonitor groundwater in a manner that wll
verify the effectiveness of the selected renedy.

Thi s ROD has been prepared to summari ze the renedial alternative selection
process and to present the selected renedial alternative for site
renmedi ati on.



5.0 Sunmary of Site Characteristics
5.1 Geol ogy

This section describes site geological settings including the stratigraphy,
structure and |ineanents.

5.1.1 Site Stratigraphy, Structure and Lineanents

The geol ogy of Madi son County involves differentiated formati ons fromthe
Tertiary to the present. The | owest geologic unit of concern at this site
is the white, fossiliferous Suwannee Linestone Formation of the O igocene
Series (See Figure 5.1). The lithologic description of sedinment sanples was
recorded during the installation of 15 soil borings and 28 nonitoring wells
around t he Madi son County Landfill (Soil boring and nonitoring wel

| ocations are depicted in Figures 5.2 and 5.3). The Suwannee Linmestone was
not encountered in tw deep soil borings (SB12 and SB3, see Figure 5.2). A
series of sands, silts, and clays were encountered in place of the |inestone
in those two soil borings.

The relatively thin and di scontinuous St. Marks Formation of |inmestone forns

t he upper portion of the Floridan aquifer in Madison County. |Its thickness
could not be determ ned at the Site because sanples could not be collected,
due to a loss of circulation of drilling fluids in this geologic unit.

The M ocene Hawt horn Group overlies the St. Marks and Suwannee Li nestone,
formng the confining unit of the Floridan aquifer in this area. The

Hawt horn is extrenely conplicated and heterogeneous, only the Torreya
Formati on of the Hawthorn Group is present in Madi son County.

In the study area, the Hawthorn Group is conposed of two lithologic units:
(1) alternating |l ayers of pure sands, clays, and | enses of silty sandy

i mestone ranging in thickness from5 to 50 feet, and (2) a bluish to
greeni sh grey, highly plastic, fat clay, which contains very little sand or
silt, and has high plasticity with a liquid limt greater than 50. The fat
clay unit was found in all subsurface borings except SB13 (See Figure 5.2).
It ranges in thickness from®6 feet in SB5 to 60 feet in SB8. The fat clay
tends to conformto the topography of the underlying Suwannee Linestone,
maki ng an effective seal, in nost places, against downward novenent of
contanminants into the Floridan aquifer

Si nkhol e and ot her solution features have been formed throughout the region
during the geol ogi c past, although the |inmestone depression feature

underlying the landfill may be due to recent dissolution activities. A
total of five geologic cross sections were constructed across the | andfil
and the surrounding area to help illustrate the geologic relationship

bet ween the overlying sedinments, the underlying Hawt horn Group, and the
Suwannee Li nestone. The geol ogical cross sections are based upon |ithologic
well logs. 1In order to sinplify the overall geology under the landfill,
relatively mnor lithologic units generally less than five feet in thickness
were not incorporated into cross sections.

One east-west and two north-south cross sections were constructed across the



landfill (Figures 5.4, 5.5, and 5.6). Figure 5.7 illustrates that the fat
clay unit can be correlated across the entire landfill and the fat clay unit
increases in thickness in the center to the western portion of the landfill.
The Suwannee Linestone, however, was not detected as underlying either the
western (SB12) or eastern (SB3) portion of the landfill. Linmestone was
encountered in the central portion of the landfill at a depth of 190 feet.
Approxi mately 300 feet west of soil boring SB12, at soil boring SB15,

i mestone was encountered at the depth of 85 feet bel ow | and surface.

The cross section in Figure 5.5 parallels the western perineter of the

landfill. This cross section illustrates that the fat clay unit was not
detected in soil boring SB13. The primary lithologic type in SB13 was a
silty, sandy clay. Figure 5.4 also illustrates the undul atory nature of the

Suwannee Li nestone under the landfill.

Figure 5.6 parallels the eastern perinmeter of the landfill. The fat clay
unit was found to be present across this portion of the landfill property.
The fat clay unit thins in the vicinity of 1T1l/SBl. Linmestone was
encountered relatively close to the surface at approximtely 40 feet Mean
Sea Level (MSL) at soil borings SB4 and SB1. All three cross sections
illustrate that below a portion of the landfill the Suwannee Li nestone was
not encountered to a depth of 200 feet below the surface. In areas in which
i mestone was relatively deep or not found, the overlying distinguishable
units were continuous.

Two cross sections were also constructed fromlithol ogi c data obtai ned
during well installations in the vicinity surrounding the landfill. One
cross section was constructed in a northwest-southeast (Figure 5.8) and
anot her northeast-southwest trend (Figure 5.9). Both cross
sectionsillustrate that sedinments outside the landfill area are nore
honmogenous. The fat clay overlying the Suwannee Linestone was encountered
inall nonitoring wells offsite.

The absence of a fat clay in the vicinity of soil boring SB13 and the clay's
thinness in the vicinity of test boring SB5 and nmonitoring well ITl indicate
there is a potential, unless blocked by the vertically upward hydraulic
gradient, for surface water to infiltrate through the overlying sedi nents
and percolate into the Floridan aquifer in these areas. Additionally, the
Suwannee Linestone is higher in elevation and near the ground surface at
test boring SB5 and nonitoring well |T1.

Figure 5.7 illustrates that the fat clay unit was either m ssing or
relatively thin in the south/southwestern and northeastern areas of the
landfill. Thick fat clay deposits correlate with topographically higher

surface elevations, and relatively thin clay deposits coincide with | ower
el evati ons.

The Hawt horn Group is unconformably overlain by the Pliocene M ccosukee
Formati on, consisting of very fine to course, poorly to noderately sorted,
reddi sh-orange sands to grey sandy clays. The Hawt horn-M ccosukee cont act
is usually indistinguishable because of the simlarity and heterogeneous
nature of both formations. At the Site, the Mccosukee is found in the

t opogr aphi ¢ hi ghs, generally above 130 feet MSL, and averages about 20 feet
t hi ck.



The entire area is overlain by one to ten feet of Pleistocene and Hol ocene
Undi fferentiated Sands and Cl ays, which are particularly preval ent (about 10
feet thick) in lowlying areas where surface runoff collects.

Madi son County, Florida, is located on the north flank of the Ccala Platform
(Figure 5.10). The Apal achi col a Enbaynent tends northeast sout hwest just to
the northwest of Madi son County. Regional |inear structures, including

| akes, ponds, and marsh areas, are oriented or elongated either

nort heast sout hwest, or northwest-southeast. The el ongated | akes are forned
by surface water collecting within topographic depressions, forned by

di ssolution of the underlying |inestone bedrock. Dissolution of the

i mestone occurs at a relatively faster rate in fractured areas because of
the increased porosity, and resulting increased groundwater flow, in these
ar eas.

Li neanments may be the surface expression of fractures in the underlying
Suwannee Linmestone. The |lack of subsurface control and surface exposures
makes it difficult to determ ne whether or not all the map |ineations
represent fractures. The |ineament study of avail abl e photographs revea
several |ineanments near the Site (See Figure 5.11). Lineanents are visible
in the central and western portions of the county west of the Site; however,
lineaments tend to end abruptly just east of the State Route (SR) 145.

Al t hough the exact |ineanents paths may vary slightly, a lineanment (linear
structure) trends east-southeast through the Yard Trash Area (YTA) (See
Figure 5.11).

5.2 Hydrogeol ogy

The two hydrogeol ogic units present at the Site, the surficial saturated
zone and the underlying Floridan aquifer, are investigated and their
characteristics are di scussed bel ow.

5.2.1 Surficial Saturated Zone

One of the goals of the RI/FS was to assess the presence of a laterally

conti nuous, perneable saturated zone that has the capability of transporting
contanminants away fromthe landfill.

Figure 5.12 illustrates the delineation of the three saturated horizons or
zones in the subsurface, one within the landfill area from70 to 90 feet
above Mean Sea Level (MsL), the other |arger zone outside the landfill area

from85 to 95 feet above MSL, and

the third, and snallest zone between the other two, on top of the clay unit
from36 to 41 feet above MSL, occupying the area around | T3/ SB6.

Landfill Surficial Saturated Zone: Figure 5.13 depicts the thickness of
this saturated zone within the landfill. The map shows the thickest portion
of the saturated zone being | ocated beneath the trench/pond in the center of
the landfill. No saturation was present along the boundary of the southern
and sout heastern corner of the landfill. Therefore, the edge of the
saturated zone if determined to be in its permanent |ocation would be a
barrier to transport of contaminants in a lateral direction. However, the



possibility of contam nant migration in the natural gas stream does exist at
the landfill.

The saturated layer within the landfill has a very consistent bottom horizon
of approximately 71 feet MSL. The trash cells in the landfill exist to a
dept h of approximtely 25 feet below the surface which is approximtely 75
above MSL. This saturated zone within the landfill appears to be associ ated
with the old trash cells contained within the landfill, which are | ess dense
and nore pernmeabl e than the underlying and surroundi ng geol ogi c materi al
Hence, water percolating downward encounters the fat clay unit underlying
the landfill and is prevented fromfurther migration. This discussion also
explains why this saturated zone is linmted to the area of the landfill.

The surface water pond |ocated on site is believed to be hydrologically
connected to the saturated zone within the landfill. Based upon direct
observations nmade during significant precipitation events, the pond/trench
was observed receiving substantial volunmes of precipitation via surface

wat er runoff. The pond is believed to be a source or area in which surface
wat er has a neans of entering into the shall ow saturated zone underlying the

landfill; however, contam nants were not found in the pond sedinents. Only
as the pond dries by evaporation would contam nants be carried fromthe
landfill to the pond area, and they would be flushed back into the Il andfil

agai n during the next rain.

Surficial Saturated Zones Qutside the Landfill: These two zones, both to

t he southeast of the landfill, are at different elevations fromthat within
the landfill; and no hydraulic connections are indicated. The el evations of
the large saturated zone to the southeast overlap sonewhat, but are higher
than, the elevations of the saturated zone within the landfill. If there
were a hydraulic connection, flow would be toward, rather than away from
the landfill. Therefore, contam nation would still be contained within the
landfill.

In the vertical direction near the surface, downward contani nant transport
is relatively higher than horizontal transport, because surface water
streanms do not exist in the area. Therefore, precipitation that infiltrates
into the ground noves primarily in

a vertical direction, and contam nation of the Floridan aquifer, unless
bl ocked by the upward vertical gradient fromthe Floridan to the surficia
aquifer, could be the result of waste disposal in the surficial sedinents.

5.2.2 Confining Layer

The confining |ayer that hydrol ogically separates the surficial saturated
units fromthe Floridan aquifer is the Hawt horn Group of sedinents
(Described in Section 5.1.1). Specifically, both the sandy silty clay unit
and the fat clay unit of the Hawt horn Group together nmake up the confining
| ayer of the area. Both units varied lithologically and in thickness

t hroughout the study area.

During the installation of 1T14S, a shel by tube soil sanple was coll ected
fromthe center of the silty clay unit for perneability testing. The
vertical hydraulic conductivity of the silty clay is 2.9 x 10[-8] cm sec.



This value defines the silty clay unit as an aquiclude. By definition, an
aqui clude is capable of storing groundwater but can only transmt it very
slowmy. The fat clay unit is considered to be a confining unit because its
silt and sand free nature is believed to result in a vertical conductivity
| ower than the sandy silty clay unit. Subsurface data indicates that a
confining unit of variable thickness exists under the landfill.

5.2.3 Floridan Aquifer

The Floridan aquifer is the primary hydrogeol ogi cal unit of the study area.
It is sealed, except possibly in local areas of collapse into solution
cavities, by the Hawt horne Group of sedinments, particularly by the fat clay
unit. Mst of the groundwater flow in the Floridan takes place in the upper
200 to 300 feet, which is characterized by nunerous cavities and a high
degree of secondary porosity, and is in a southeasterly direction

Slug tests were perforned at five well clusters for a total of 15 wells in
order to assess the hydraulic characteristics of the Floridan aquifer at the
selected well |ocations. Shallow, internediate, and deep nonitoring wells
were tested to hel p assess the vertical flow conponent of the Floridan

aqui fer.

The average transmissivities at the shallow, internediate, and deep wells
(all penetrating into the Floridan aquifer) in the study area were 159, 549,
and 496 square feet per day (ft[2]/d), respectively. The range of hydraulic
conductivities and transnmissivities conmputed for the Site is in the range of
val ues established for karst |inmestone. The results indicate that the
transm ssivities and hydraulic conductivities increase with depth within the
top 200 to 300 feet of the Floridan aquifer. The uppernost portion of the
aqui fer, having the lower transmissivity, is conposed of fine grained
sedinment infilling irregular solution cavities; whereas, the deeper portions
of the Suwannee Linestone have larger solution cavities and |ess fine

grai ned sedinment within these cavities.

The neasurenment of |ocalized hydraulic gradients and subsequent fl ow
velocities may not yield an accurate picture of the Floridan aquifer flow
characteristics because of the heterogeneous nature of the subsurface.
During the installation of wells at the Site, nunmerous cavities of varying
size were encountered in the |linestone aquifer. Figure 5.11 identifies the
potential presence of a lineanment in the subsurface trending through the YTA
fromthe northwest to the southeast. Such |lineanments are manifestations of

t he subsurface geol ogical structure, which nmay be conposed of nany
fractures, cavities, or rubble zones. A |ineanment suggests the existence of
a preferred pathway for groundwater flow in the subsurface.

G ven the many uncertainties in the heterogeneity of the aquifer material,
only an estimate of the actual groundwater flow velocities in the Floridan
aqui fer can be made.

Hori zontal Flow. Horizontal flow velocities were cal cul ated using two
separate methods. Under the first nethod, Darcy's Law (v = K I) was used to
calculate a bulk velocity under the assunptions of a honbgeneous and

i sotropic medium and the resulting horizontal flow velocity was 14.7 feet
per year (ft/yr) in a northwest to southeast direction.



A second net hod was based on the el apsed tinme from di sposal of

trichl oroethene (TCE)/dichl oroethene (DCE) in the Yard Trash Area to first
appearance in the nearest point of detection in downgradi ent donestic wells,
and the assunption that these two events were correlated. This resulted in
atravel tinme from1971 to 1984 over a distance of 2000 feet from northwest
to southeast, or approximately 140 ft/yr. An order of nmmgnitude increase
over the Darcy's Law calculation inplies the potential presence of a
preferred pathway in the subsurface.

Vertical Flow. Water |evel nmeasurenents recorded in the nonitoring wells
conprising the well network indicate the presence of a vertical hydraulic
gradient in the Floridan aquifer. An average upward flow gradi ent of
0.00326 ft/ft was obtained fromwell clusters screened in four zones within
the Floridan aquifer. This indicates the potential for a vertical, upward
groundwater flow that would tend to keep any contam nation within the upper
zones of the aquifer.

5.3 Goundwater Use

The Madi son water supply is obtained fromfour wells |ocated at three

| ocations within the city (See Figure 1.3). These wells are approximtely
2.5 mles southwest of the Madison County Landfill and are conpleted within
the Floridan aquifer from 110 to 450 feet below the surface. Because of the
large transm ssivity of the Floridan, the average drawdown in the four wells
isonly 5to 15 feet. Also groundwater flowin the region is fromnorth
west to south east. Based on this information, these wells are believed not
to be influencing or extracting groundwater fromthe vicinity of the Mudison
County Landfill.

The Madi son water supply furni shes potable water to all custonmers within the

city and to selected residences near the landfill. These residents include
the Locust Grove subdivision, |ocated directly south of the landfill; al
resi dences on Route 4 located directly west of the landfill; and the

resi dences on SR-145 fromthe intersection of Route-4 to C 254. A wel
survey was perfornmed for the private water wells | ocated within
approximately one mle downgradient of the landfill. It was determ ned that
approximately sixty property owners within this one mle radius are using
their private water wells for irrigation, and possibly other purposes.

5.4 Site Contam nation

Sanpling was performed in those areas with the highest potential for
contami nation, which included soils and groundwater on-site and at the

perinmeter of the landfill. Sanpling was al so conducted in areas which would
not have been inpacted by the landfill to establish background paraneters
near the Site. A total of three background soil, four trench, twenty-two
surface soil, sixteen subsurface soil, two pond sedinent, and two pond
surface water sanples were collected during the RI. 1In addition, a total of

twenty-ei ght groundwater nmonitoring wells were installed at depths from
fifty-six to one hundred and forty-six feet for the collection of
groundwat er sanples. Several existing nonitoring and private wells were
sanpl ed as part of the R



5.4.1 G oundwater Quality

Twenty- ei ght groundwater nonitoring wells were installed at the Site in both
the surficial saturated zone and the Floridan aquifer to deternine the
extent of groundwater contamination (Figure 5.3 illustrates well |ocations).
Twenty-seven groundwater nmonitoring wells were installed during the first
phase of Rl field work. The final nmonitoring well was installed after
addi ti onal data needs were identified by EPA

Monitoring wells were conpleted at varying depths into the Floridan Aquifer
to obtain discrete vertical groundwater data. The definition for shall ow,
i ntermedi ate, and deep nonitoring wells is as foll ows:

Shal l ow - To approxi mately 10 feet below top of rock
Internmediate - To approxi mtely 25 feet below top of rock
Deep - To approxinmately 50 feet bel ow top of rock

Groundwat er contamination in the study area primarily involves | ow
concentrations of hal ogenated volatile organi c conpounds (VOCs) in the
Fl ori dan aqui fer at the Yard Trash Area, in the southeast corner of the
landfill (Wells ML and IT1).

The two contami nants detected in the groundwater at the greatest
concentrations were TCE and cis-1,2-DCE. Oher hal ogenated VOCs detected

i ncl ude chl oronet hane, vinyl chloride, 1,1-dichloroethene,

1, 1di chl oroet hane, 1,1, 2-trichloroethane, trichlorofl uoronethane,

di chl orodi f1 uoronmet hane, cis-1,2-DCE, chloroform and acetone. All of these
VOCs have the potential to mgrate in the groundwater. As stated in the R
Report, these contani nants have not been detected in downgradi ent nonitoring
wells with the exception of TCE and cis-1,2-DCE at | T4D and chl or omet hane at
| T11.

Table 5.1 |lists a conparison of nmeasured on-site concentrations of the

i dentified chemicals of concern for groundwater with their respective

maxi mum cont am nant |evels (MCLs), set according to the Safe Drinking Water
Act and Florida's Drinking Water Standards.

Al t hough inorganic constituents (i.e. nmetals) and pesticides/PCBs are
present, detected concentrations were either conparable to background and
heal t h-based acceptable levels or were detected in only a single nonitoring
event, and therefore neither chenical type poses a threat to groundwater

quality in the vicinity of the landfill. G oundwater sanpling results
indicate that the Floridan aquifer has been inpacted by conditions at the
Madi son County Landfill; the contam nation has mgrated a short distance

beyond Site boundaries, somewhat |ess than 1000 feet downgradi ent of the
YTA.

5.4.2 Surface and Subsurface Soil Results
Surface and subsurface soil sanples collected during the RI indicate soi

contanmination is present primarily within the YTA to depths |less than three
feet. The mamin contam nants detected in the YTA soil include nethylene



chl ori de, acetone, toluene, 1,1 DCE, and 1,2 DCA. Low concentrations of
several sem -volatile organi c compounds, and pesticides were al so detected
in the YTA. All detected organic chenmicals, with the exception of those
listed on p.6-26 of the FS Report (frequency of detection was nmuch | ess than
109, are of concern because background concentrations of these chenmicals in
soil is assuned to be zero. However, npst concentrations of these chenicals
are low. The only inorganic constituents of concern detected in the YTA
soils are barium beryllium and cobalt.

5.4.3 Pond Surface Water and Sedi nent Results

Two pond surface water and two pond sedi nent sanples were collected during
the RI. No organic chem cals were detected above the detection linit in
ei ther sedinment or surface water

sanpl es. Therefore, there are no organic chenicals of concern in these
medi a. None of the inorganic concentrations found in the pond sediments were
above background concentrations, which were devel oped fromregi onal data and
site-specific sanpling, with the exception of barium No inorganic

chemi cal s were above background concentrations in the surface water
Therefore, the only chem cal of concern in either of these nmedia is barium
in the sedinent.

5.4.4 Air Mnitoring

Air nonitoring data obtained during both phases of RI field work indicated
that airborne volatile organic conpounds (both particul ate and vapor phase)
were not problematic at this Site. Prior to excavation, drilling, and
sanpling activities, on-site workers tested the air quality with

ei t her Draeger Tubes, a flane ionization detector (FID), and/or an organic
vapor analyzer (OVA). Instrunment readi ngs were taken continuously at each
drilling location IT1 through 1 T8, and at the trench excavati on operation
Table 5.2 presents the results of the Draeger Tube sanmpling. |In addition,
VOCs were not detected during air nonitoring conducted in support of the R
Health and Safety program Evaluation of these data supported by historica
informati on | eads to the conclusion that airborne contam nant transport is
not a significant mgration pathway at the Madi son County Landfill Site.

6.0 Sunmary of Site Risks
6.1 Human Health Ri sks

The baseline risk assessnment provides the basis for taking action and

i ndi cates the exposure pathways that need to be addressed by the renedia
action. It serves as the baseline indicating what risks could exist if no
action were taken at the Site. This section of the ROD summari zes the
results of the baseline risk assessment conducted for this Site. The
conmponents of the risk assessnment include contam nant identification,
exposure assessnment, toxicity assessnment, and a risk characterization

6.1.1 Contam nant ldentification

At the Madi son County Landfill Site the foll owing nedia were assessed for
contami nation: groundwater, surface soil, surface water (intermttent



pond), and sedi nent (pond).

For each contam nant of concern in a given nmedium an exposure point
concentration was determ ned by cal culating the statistical upper confidence
limt (UCL) of the sanple results. |If too few data were available to
calculate a UCL, the mexinmum detected val ue was used as the exposure point
concentration. Exposure point concentrations are shown for all contam nants
of concern in groundwater and surface soil in Tables 6.1 and 6.2. Levels of

chemicals in the pond (water and sedinent) were deternmined to be
insignificant in regard to potential human exposure.

6.1.2 Exposure Assessment

Currently the Site is a nunicipal landfill, surrounded by rural residentia
and agricultural land. For the current scenario, it was assuned that a
child trespasses the Site on a regular basis. Since sone of the nearby
private wells have shown contam nation (necessitating the providing of
nmuni ci pal water to these residents), exposure to the groundwater at the
perinmeter of the Site was deternmined to be a current pathway as wel |

Because of the |and use of the surrounding area, it is possible that in the
future the Site could become residential/agricultural if deed restrictions
are not enacted and enforced at the tine of the landfill closure.

Therefore, the baseline risk assessnent assunmed that residents would live in
the npst contam nated area of the Site in the future use scenario.
Assunptions included exposure to site groundwater and surface soil by the
future hypothetical resident. The future scenario also included residentia
consunption of beef, vegetables and fruit grown on the Site, as well as
consunption of mlk produced from beef grown on the Site, but these pathways
did not result in significant risks. The exposure assunptions used for
groundwat er and surface soil are shown in Tables 6.3 and 6. 4.

6.1.3 Toxicity Assessnent

Under current EPA guidelines, the |ikelihood of adverse effects to occur in
humans from carci nogens and noncarci nogens are consi dered separately. These
are di scussed bel ow

Carci nogens: EPA uses a wei ght-of-evidence systemto classify a chemcal's
potential to cause cancer in humans. All evaluated chem cals fall into one
of the followi ng categories: Class A - Known Human Carcinogen; Cl assB -
Probabl e Human Carci nogen (Bl neans there is |limted human epi dem ol ogi ca
evi dence, and B2 neans there is sufficient evidence in aninmls and

i nadequate or no evidence in humans); Class C - Possible Human Carci nogen;
Class D - Not classifiable as to Human Carcinogenicity; and Class E -

Evi dence of noncarcinogenicity for Humans.

Cancer Slope Factors (SFs), indicative of carcinogenic potency, are

devel oped by EPA's Carcinogenic Assessment Group to estimte excess lifetine
cancer risks associated with exposure to potentially carcinogenic chenicals.
SFs are derived fromthe results of human epi dem ol ogi cal studies or chronic
ani mal bi oassays to which ani mal -to-human extrapol ati on and uncertainty
factors have been applied. SFs, which are expressed in units of (ng/kg-day)]
-1], are nultiplied by the estimted intake of a potential carcinogen to



provi de an upperbound estimte of the excess lifetinme cancer risk associated
with exposure at that intake |evel. The term "upper-bound" refers to the
conservative

estimate of the risks calculated fromthe SF. This approach nakes
underestimati on of the actual cancer risk highly unlikely.

Table 6.5 |ists cancer classifications and slope factors for carcinogenic
contami nants of concern which had cal cul ated risks exceedi ng 1lE-6.

Noncar ci nogens: Reference Doses (RfDs) have been devel oped by EPA for

i ndicating the potential for adverse health effects other than cancer

Rf Ds, which are expressed in units of ng/kg-day, are estimtes of chronic
dai |y exposure for humans, including sensitive individuals, that are thought
to be free of any adverse effects. RfDs are derived from human

epi deni ol ogi cal data or extrapolated from ani nal studies to which
uncertainty factors have been applied. These uncertainty factors help
ensure that the RfDs will not underestimte the potential for adverse
noncar ci nogenic effects to occur. Estimated intake of chem cals from

envi ronnental media can be conpared to the RfD for each of the contam nants.

Table 6.6 lists the oral RfDs for all contaninants of concern which resulted
in hazard quotient of greater than 0.1. No inhalation reference doses have
been verified for any of these chenicals.

6.1.4 Risk Characterization Sumary

Excess lifetinme cancer risks are determined by multiplying the chronic daily
intake (CDI) by the slope factor. These risks are probabilities that are
generally expressed in scientific notation (e.g., 1 x 10[-6] or 1E06). An
excess lifetime cancer risk of 1E-06 indicates that, as an upperbound
estimate, an individual has a one in one nillion additional chance of

devel oping cancer in his/her lifetime as a result of exposure to a site

rel ated carci nogen under the specific exposure conditions at a site.

The potential for noncarcinogenic effects froma single contamnant in a
single mediumis expressed as a hazard quotient (HQ. The HQis the ratio
of the estimated human intake to the RfD for a particular contaminant. By
adding the HQ for all contam nants within a nedium and then across al
media to which a given popul ati on may reasonably exposed, the Hazard | ndex
(H') can be generated. The H provides a useful reference point for
assessing the potential significance of exposure to nmultiple contam nants
across nultiple nedia.

The estimted total carcinogenic risks for the 30 year exposure to
groundwater by an adult in the current |and use scenario was 2.2E-6. The
maxi mum ri sk from oral exposure to any single chem cal was 7.5E-7. For the
future residential scenario of adult exposure to groundwater, the estinmated
carcinogenic risk was 2.5E-3. The H for this exposure scenari o was
estimated to be 9.2. Individual chem cal risks which exceeded 1E-6 and HQs
whi ch exceeded 0.1 are shown on Tables 6.7 and 6. 8.

The estimted carcinogenic risks for exposure to surface soil were bel ow 1E-
6 for the current use scenario of a trespasser as well as for the future



hypot heti cal residential exposure. The total estimated H for the
trespasser in the current use scenario was |less than 0.1. For exposure to
surface soil in the future use residential scenario, the total His were:

0.16 for a resident child, age 1 through 5
0.02 for a resident adult, 30 year exposure

EPA' s targeted carcinogenic risk range for cleanup of Superfund sites is 1E-
04 TO 1E-06. Risks less than 1E-06 are deened acceptable and those greater
than 1E-04 are unacceptable to EPA. Risks that fall between 1E-04 and 1E-06
may or may not warrant action, depending on site-specific factors considered
by the risk manager. Noncarcinogenic H values greater than 1.0 indicate
that remedi al action should be taken. Therefore, the only identified
cont am nation whi ch poses unacceptable risks is that of the volatile organic
conmpounds (VOCs) present in the groundwater

The ri sk assessnment process contains inherent uncertainties. Exposure
paraneters such as frequency and duration of exposure and ingestion rate of
contam nated nmedi a can vary between individuals. Therefore, upperbound

val ues were used to estinmate exposure, in order to be nore protective of
human heal th. Sl ope factors and Reference Doses each invol ve extrapol ation
to which conservative uncertainty factors are added in order to be
protective of sensitive humans. Thus, the risk characterization process
strives to minimze the probability that uncertainties may result in an
underestimation of the actual health risks that could result from human
exposure to thesite.

Actual or threatened rel eases of hazardous substances fromthis Site, if not
addressed by inplenenting the response action selected in this ROD, may
present an imm nent and substantial endangernent to public health, welfare,
or the environment.

6.2 Environmental (Ecological) Risks
About half of the soon to be closed landfill is barren of vegetative cover

at present. Pine trees have been planted on closed cells. Sonme small
stands of m xed pine and hardwood as well as pasture and open fields border

the landfill property. It is expected that succession will take place on
the landfill in the years follow ng closure with hardwoods gradually
replacing the pines. A catchment pond is |ocated on the landfill site and

contai ns sone stocked catfish.

A quantitative risk characterization was perfornmed for potentially exposed
birds and mammalian wildlife at the Site. This was done by conparison of
conservatively estimated daily doses with published acceptable chronic daily
doses of detected chemicals to calculate a hazard quotient (HQ. None of the
cal cul ated HQs exceeded the target value of 1.0. Therefore, it appears that
the site related contam nati on does not pose a significant hazard to birds
or manmal s that m ght frequent the Site.

7.0 Description of Renedial Action Alternatives

The Feasibility Study Report presents the results of a detailed analysis



conducted on four potential renedial action alternatives for the Madi son
County Landfill Site. This section of the Record of Decision presents a
summary of each of the four alternatives that are described in the FS
Report. Alternative nunmbering corresponds with the FS Report.

Alternative 1 - No Action

Alternative 3 - Institutional Actions, G oundwater Extraction,
Treatment (Air Stripping and G anul ar Activated
Carbon - GAC), and Reinjection

Alternative 6 - Institutional Actions, Cap Entire Site,
Groundwat er Extraction, Treatnment (Air
Stripping and GAC), and Reinjection

Alternative 7 - Institutional Actions, Cap YTA Only,
Groundwat er Extraction, Treatnment (Air
Stripping and GAC), and Reinjection

7.1 Alternative 1 - No Action

The National Contingency Plan (NCP) requires the devel opnent of a no action
alternative as a basis for conparing other alternatives. Therefore, this
alternative woul d nean no action would be taken to reduce the risks posed by
source and groundwater contamination at the Site. No restrictions would be
pl aced on future use of groundwater and no future monitoring would be
performed. Reduction of contami nation would take place only by natura
processes.

This alternative would not conply with the preference for treatnment pursuant
to SARA; however, through natural processes, such as di spersion and
attenuation, it would eventually achieve conpliance with federal MCLs over a
period of tinme that is in excess of 1,000 years. This alternative would not
prevent the potential mgration of contam nants off-site via surface water
or sedinent transport, or |eaching of contam nants fromthe landfill to the
Floridan aquifer. In fact, this alternative would allow for the continued

ri sk of exposure to contani nated groundwater should sonmeone install a

pot abl e water supply well directly in the source area.

Since no action is required, this alternative is easily inplenmented with no
associ ated costs.

7.2 Alternative 3 - Institutional Actions, Extraction Wells, Air Stripping,
Carbon Adsorption (GAC), and Reinjection

Maj or Components of Renedial Alternative

This alternative utilizes a groundwater extraction systemwth the extracted
groundwat er being treated by air stripping and granul ar activated carbon
(GAC). Based upon the Floridan aquifer groundwater flow characteristics
described in the RI Report, collection of the contam nated groundwater is
feasi bl e using a groundwater extraction system The extraction system could
be a single well or rmulti-well installation; the type used would be
deternmined during renedial design. This renedial alternative consists of



the foll owi ng conponents:
I nstitutional actions;
Construction of extraction wells;

Installation of groundwater treatnent and di scharge (reinjection)
system and

Construction of a stormwater nmanagenent system

Figure 7.1 is a site map depicting the facilities associated with
Alternative 3 and the | and areas that would be affected. The creation of
t hree zones:

a groundwater recovery zone,
a treated groundwater reinjection zone, and
a stormwvater retention area

woul d require acquisition of approximately 4 to 6 acres of property adjacent
to the existing landfill boundary.

Alternative 3 also includes, but is not linmted to the foll ow ng
i nstitutional actions, which would be inplenmented by the state and | oca
gover nment agenci es:

Access restrictions in the formof fences and signs around the
[ andfill;

Restrictions on future use of the Site to prevent construction of
wat er supply wells and construction on-site that would require
excavati on;

U Land use ordi nances or other neasures restricting construction of
wat er supply wells off-site in the vicinity of the landfill; and

Groundwat er noni toring.

Access restrictions would be required in order to prevent contact with the
contani nated nedia. These restrictions may include fences and signs around
the Site, as well as |land use ordi nances and deed restrictions. The current
site owner, Mdison County,

woul d be required to conduct an inspection of the existing fence surrounding
the landfill and perform any work necessary to nmake the existing fence

conpl ete and provi de on goi ng nai ntenance of the fence, as required by
Section 403.7255, Florida Statutes and Rule 17-736, F.A.C.. Also, this rule
requires PRPs to supply, install and nmaeintain warning signs at the Site.

Both deed restrictions and | and use ordi nances may be used by state and
| ocal governnment agencies to notify |and owners that groundwater
contani nation exi sts beneath the property and prohibit the construction of



new water supply wells in the affected area. A deed restriction, which is a
negoti ated addendum to an exi sting deed that indicates that the groundwater
resource below and in close proximty to the property is not considered safe
for potable or other uses, notifies the existing property owner and any
subsequent owners of the groundwater condition during the tine the aquifer
is not usable. Additionally, restrictions on future use of the Site and the
area i medi ately downgradi ent of the YTA would prevent construction of new
wat er supply wells and prohibit construction that would require excavation
on the site property.

Restricting the use of groundwater in the potentially affected area can be
acconplished by dividing the area into two control zones as shown in Figure
7.2:

Control zone 1 is a 3,000-feet wide corridor with a depth that begins
at nonitoring well 1T-1 and extends to nmonitoring well 1T-3. The

construction of new water supply wells within control zone 1 would be
prohi bited. No water supply wells currently exist in control zone 1

Control zone 2 is a 3,000-feet wi de corridor situated between
monitoring well 1 T-3 and extends to a depth of 3,000 feet downgradi ent
of nonitoring well IT-1. Initially, no restrictions would be inposed
for groundwater within control zone 2. However, in the event that
subsequent nonitoring indicates the presence of contam nant |evels
above MCLs, the restrictions applied to control zone 1 would al so be

i rposed on control zone 2.

Shoul d additional donestic water supply wells in either zone show
contamination during the nonitoring period, the owners would be notified and
woul d be provided with the opportunity to hook-up to City water in order to
prevent further exposure to the contam nated groundwater. The restrictions
on use of the aquifer would not be required after EPA certifies achi evenent
of the performance standards specified in Section 8.1.2.

Groundwat er nmonitoring woul d be conducted to periodically assess the degree
and extent of groundwater contam nation. Monitoring wells M2, M5, IT-13
and nmonitoring well clusters IT-1, IT-2, IT-3, IT-4, IT-6, and I T-7 would be
nmonitored quarterly for the

chenmicals of concern for a period of 25 years or until it is determ ned that
monitoring is no | onger needed. Based on the sanpling results generated,
EPA may at sone point determine that a less frequent nonitoring schedule is
appropri ate.

A review of the Madi son County Landfill site history indicates thatthe
chenmicals of concern were transported about 1,500 to 2,000 feet in the 14
year period between 1971 and 1985. Data results show that the annua
average values of TCE and DCE are currently approaching the federal/state
Maxi mum Cont ami nant Levels (MCLs), which are the accepted health-based
concentrations allowed in groundwater used as a drinking source, and that
vinyl chloride concentrations have stabilized. Assuning that this observed
trend in attenuation continues, a 25 year period of nonitoring downgradi ent
wel I's shoul d be adequate to nonitor and docunent the attai nnent of MCL
concentrations in groundwater



A groundwat er extraction system would be effective in capturing contani nants
entering the Floridan aquifer in the vicinity of the YTA. Using the

nuneri cal nodel "MOC' (Appendix B of the FS Report), a one-well extraction
system (It would be determ ned during renedi al design whether a single-wel
or nulti-well extraction systemwould be utilized) screened fromthe top of
the linestone to approximately 50 feet into the |linmestone, punping a tota
of 250 gallons per minute (gpm could effectively extract the contam nated
groundwater. The extracted groundwater woul d be punped through a treatnent
system (air stripper and carbon adsorption, GAC unit) and discharged into
one or nore reinjection wells | ocated downgradi ent of the extraction wel
system If a reinjection well permit is not attainable other process
options such as infiltration, irrigation and/or direct discharge nmay be

i ntroduced and further devel oped as di scharge options.

Summary of Renedi al Alternative Eval uation:

The technol ogies included in Alternative 3 are conventional and al
necessary equipnent is readily available for inplenentation. Air stripping
and carbon adsorption have been successfully used for renoving simlar
contami nants from groundwater at several renediation sites in Florida.

Spent carbon woul d be sent for recycling at a designated GAC regeneration
facility whereadsorbed contamni nants would be thermally treated.

Technically, all of the processes nmeking up this alternative can be
constructed, operated and nmintai ned without any unusual difficulty;
however, adm nistrative difficulties could be anticipated. First,
difficulties could arise in the acquisition of the required acreage
necessary for the construction of the stormwvater nmanagenent system  Second,
the substantive requirenments of a consunptive use pernmt fromthe Suwannee
Ri ver Water Managenent District to install the necessary extraction wel
system woul d have to be net. Meeting the requirenments of a consunptive use
permt is feasible. However, discharge of the treated groundwater could
require conpliance with other requirenments as foll ows:

If the contani nated groundwater is a characteristic hazardous waste
(exceedi ng 500 ug/l TCE) under RCRA, the treated groundwater would be
prohibited frombeing reinjected into the Floridan aquifer wi thout
treatment under the provisions of Chapter 17-28, F.A . C. Treatnent of
groundwater to consistently reduce concentrations of TCE to bel ow t he
Fl ori da drinking water standards is feasible.

Treated groundwat er would be nonitored to ensure that DCE/ TCE
concentrations are reduced sufficiently and consistently. The

provi sions of the nonitoring plan could have a decisive inpact on the
feasibility of the basic alternative.

If reinjection of the treated groundwater could not be inplenented,
then an alternative pathway for disposal of the effluent from
treatment woul d be necessary. The political and administrative issues
that may be encountered are unknown. Reuse of treated groundwater in
the State of Florida is a preferred alternative under FDER policy and
may of fer an opportunity to secure the renedial benefits of
Alternative 3 without contaninating the Floridan aquifer. Irrigation



and infiltration are potential alternate process options for
di scharging treated groundwater and nay be conbined into this
alternative, if a reinjection permt can not be obtained.

Based on a cursory evaluation of the anticipated emnmissions fromthe air
stripper, air em ssion controls nmay not be necessary. However, a
pre-construction review by FDER of the proposed air stripper would be
necessary under the provisions of Chapter 403, Florida Statutes, and Chapter
17-2, F.A.C. An air pernmt would not be necessary as this would be an on-
site action under CERCLA; however, the substantive requirenents of such a
permt nmust be net.

Because the reinjection zone is |located off-site, construction and use of
reinjection wells would require a permt or variances from FDER, pursuant to
Chapter 17-28, F.A. C. which governs underground injection. The treated
groundwat er woul d have to neet Florida's Drinking Water Standards prior to
reinjection. The time required for construction (not inplenentation) of
this alternative is conservatively estimated to be approximtely 2 years
fromconpl etion of the renmedi al design.

This alternative woul d have the potential to achieve the Renedial Action
bj ectives (RAGs), including the achievement of the federal and state MCLs,
and be protective of the environnent and human health. The extraction
system woul d have the capability to renedi ate the contani nated groundwat er
for an approxi mate 175,000 square foot area around the southeast corner of
t he YTA

The estimated tine for this systemto neet RAGCs at the point of conpliance
(500 feet downgradient of nonitoring well 1T-1) is estimated to range from 3
to 5 years. The estimated tine includes the tinme required for construction
of the alternative (0.5 to 2 years), the tine for renediation of the aquifer
(approximately 1.5 years based on nodeling results) and the tinme required
for four quarterly nonitoring events (1 year).

The estimted capital costs to be expended over a one to two year period of
construction as presented in the FS are estimated to be $3,037, 000.
Operation & Maintenance (O&M) costs to be expended over a period of 25 years
range between $418, 600 and $388, 600, annually. The annual O&M costs are
relatively higher for this alternative because | eachate generation fromthe
YTA woul d continue and, as a result, the punp and treatnment system woul d
continue to operate until all contam nants of concern have | eached out of
the YTA soil; this is estimated to take an additional 15 years of system
operation. The estimted total present worth cost as presented in the FS
woul d be $7, 082, 200.

It is noted that for purposes of conparability and practicality, capital and
present worth costs were based on the installation of a single-wel
extraction systemand a two-well reinjection system The actual number and
pl acement of the wells within each system would be determ ned during
remedi al design. |f EPA determ nes that nore wells are necessary, the cost
woul d i ncrease accordingly.

7.3 Alternative 6 - Institutional Actions, Cap Entire Site, Extraction
Wells, Air Stripping, Carbon Adsorption (GAC), and Reinjection



Maj or Components of Renedial Alternative

This alternative is identical to Alternative 3 with the addition of the
construction of a clay/soil cap over approximately 52 acres of the Site to
include all forner closed waste cells. Alternative 6 utilizes a groundwater
extraction systemwi th the extracted groundwater being treated by air
stripping and granul ar activated carbon (GAC). The extraction systemcould
be a single well or rmulti-well installation; the type used would be

deternmi ned during renedial design. This renedial alternative consists of
the foll owi ng conponents as shown in Figure 7.3:

Institutional actions;

u Construction of clay/soil cap over 52 acres;
Installation of a passive gas collection and control system
Construction of extraction wells;

Installation of groundwater treatnent and di scharge (reinjection)
system and

Construction of a stormwater nmanagenent system

Madi son County al ready has been ordered by FDER to cl ose the npst recently
active waste cell ("the active cell") located on the northerly portion of
the landfill (approximately 9.5 acres, shown in Figure 7.3). This closure
i ncl udes construction of a soil/clay cap designed and constructed in
accordance with Rule 17-701, F.A C., standards. Because Madi son County is
already required to conplete closure of the active cell before CERCLA
remedi al action at the Site is likely to be inplenented, closure of the
active cell is not included in this alternative. This alternative is

i ntended to address the possibility that contam nants could be rel eased to
groundwat er from previously closed waste cells within the Site.

The cappi ng conponent of Alternative 6 includes capping approximtely 52
acres of land already closed in accordance with Rule 17-701, F.A C.

i ncluding the YTA. The acreage of previously closed waste cells have been
identified in Madison County's Landfill Closure Plan prepared by DeRabi and
Associ ates. Alternative 6 consists of the foll owing conponents as shown in
Figure 7. 3:

Acqui sition of approximately 43 acres of land for borrow and
construction of the necessary stormwvater inpoundnment. From

i nformati on obtained fromthe Madi son County plat map, the acreage
could be obtained in three parcels, one fromeach of three adjacent

| and owners. Depending upon the configuration of facilities that
woul d be required for Alternative 6, the parcels to be acquired could
be:

- Two smal | er parcels, each ranging fromapproximtely 2 to 6
acres in areas fromland east of the YTA, and



- One parcel of approximately 30 to 40 acres fromland south of
t he YTA

Site Preparation including clearing and grubbing the previously closed
waste cells, the YTA, and borrow area (a total of approximtely 95
acres).

Installation of a clay/soil cap that would connect with the County
installed cap, but would require filling of the County's existing

st ormvat er managenent unit (surface pond) and the transfer of this
function to the newly constructed stormwvater control facilities that
serve the entire Site.

Construction of new stormmater control facilities (dikes, inpoundment,
and drai nage ditches) to serve the entire Site, requiring
approximately 140 acre-ft capacity. Stormmvater would be stored in a
facility constructed in the borrow area | ocated south of the YTA

Installation of a passive gas collection and control system
Construction of a groundwater extraction well system

Installation of a groundwater treatnment systemthat would include an
air stripper and two GAC colums in series.

Installation of reinjection well(s) into the Floridan aquifer

Alternative 6 also includes, but is not limted to the institutional actions
listed as follows which woul d be inplenented by state and | ocal governnment
agenci es:

Access restrictions in the formof fences and signs around the Site;

Restrictions on future use of the Site to prevent construction of
wat er supply wells and construction on-site that would require
excavati on;

Land use ordi nances or other measures restricting construction of
wat er supply wells off-site in the vicinity of the landfill; and

Groundwat er noni toring.

Each action is fully described under Alternative 3 in Section 7.2,
Conmponents of Renedial Alternative. As with Alternative 3, restricting the
use of groundwater in the potentially affected area can be acconplished by
dividing the area into two control zones as shown in Figure 7.3:

Control zone 1 is a 3,000-feet wide corridor with a depth that begins
at nonitoring well 1T-1 and extends to nmonitoring well 1T-3. The
construction of new water supply wells within control zone 1

woul d be prohibited. No water supply wells currently exist in
control zone 1l.g



Control zone 2 is a 3,000-feet wi de corridor situated between
monitoring well 1 T-3 and extends to a depth of 3,000 feet downgradi ent
of nonitoring well IT-1. Initially, no restrictions would be inposed
for groundwater within control zone 2. However, in the event that
subsequent nonitoring indicates the presence of contam nant |evels
above MCLs, the restrictions applied to control zone 1 would al so be

i rposed on control zone 2.

Shoul d additional donestic water supply wells in either zone show

contami nation during the nonitoring period, the owners would be notified and
woul d be provided with the opportunity to hook-up to City water in order to

prevent further exposure to the contam nated groundwater. The restrictions

on use of the aquifer would not be required after EPA certifies achi evenent

of the performance standards specified in Section 8.1.2.

Groundwat er nmonitoring woul d be conducted to periodically assess the degree
and extent of groundwater contam nation. Monitoring wells M2, M5, IT-13
and rmonitoring well clusters IT-1, IT-2, IT-3, IT-4, I1T-6 and IT-7 would be
nmonitored quarterly for the chemicals of concern for a period of 25 years or
until it is deternmined that nonitoring is no | onger needed. Based on the
sanpling results generated, EPA nmay at sone point determine that a |less
frequent nonitoring schedule is appropriate.

A review of the Madi son County Landfill site history indicates that the
chenmicals of concern were transported about 1,500 to 2,000 feet in the 14
year period between 1971 and 1985. Data results show that the annua
average values of TCE and DCE are currently approaching the federal/state
Maxi mum Cont ami nant Levels (MCLs), which are the accepted health-based
concentrations allowed in groundwater used as a drinking source, and that
vinyl chloride concentrations have stabilized. Assuning that this observed
trend in attenuation continues, a 25 year period of nonitoring downgradi ent
wel I's shoul d be adequate to nonitor and docunent the attai nnent of MCL
concentrations in groundwater

The process options formng Alternative 6 allow the source of contam nation
to be contained while |Iowering the | evels of contam nants in the
cont ami nat ed groundwater. The cappi ng conponent reduces the volunme of

| eachat e generated, thus reducing the further contam nation of the aquifer

To facilitate capping of the presently closed waste cells, nost of the Site
woul d be cleared and grubbed. Clearing the Site would involve renoving al
surface materials including shrubs, trees, and debris from approxi mately 52
acres to be capped and the surface of the borrow area. Approximtely a tota
of 95 acres would have to be cleared and grubbed. After construction of the
new st ormnvat er managenent facilities, the present pond woul d be drai ned and
filled with conpacted soil

The cap material would be selected in accordance with Rule 17-701, F. A C
and woul d consist of multiple |ayers of conpacted clay soil and top soil

The capped area woul d be graded so that surface water run-off is directed to
the stormmater collection system The construction of a |low perneability
cap over the landfilled material could result in a build up of VOCs or

nmet hane. Therefore, a passive gas collection and control system would al so
be installed as part of this alternative.



A new stormnvat er managenent system would be installed to manage site run-
of f, protect the treatnent systemand reinjection well(s) fromsurface water
i nflow and prevent run-off of contami nated stormvater fromthe renedia
project construction activity. The installation of this stormnater
managenment system woul d require the acquisition of property around the
perinmeter of the Site (See Figure 7.3).

A groundwat er extraction system would be effective in capturing contani nants
entering the Floridan aquifer in the vicinity of the YTA. Using the

nuneri cal nodel "MOC' (Appendi x B of the FS Report), a single-wel

extraction system (It would be determ ned during renedi al design whether a
single-well or rmulti-well extraction systemwould be utilized) screened from
the top of the linmestone to approximtely 50 feet into the |inestone,
punpi ng a total of 250 gallons per minute (gpm could effectively extract
the contami nated groundwater. The extracted groundwater would be punped
through a treatnment system (air stripper and GAC unit) and discharged into
one or nore reinjection wells | ocated downgradi ent of the extraction wel
system If a reinjection well permit is not attainable other process
options such as spray irrigation, infiltration or direct discharge nmay be

i ntroduced and further devel oped as di scharge options.

Summary of Renedi al Alternative Eval uation:

The technol ogies included in Alternative 6 are conventional and al
necessary equipnent is readily available for inplenmentation. Air stripping
and carbon adsorption have been successfully used for renmoving simlar
contami nants from groundwater at several renediation sites in Florida.

Spent carbon woul d be sent for recycling at a designated GAC regeneration
facility where adsorbed contam nants would be thermally treated.

Alternative 6 is expected to be effective in stopping the rel ease of
contani nated | eachate into the downgradi ent aquifer and woul d substantially
reduce the |l evels of contam nants in the groundwater

Technically, all of the processes nmeking up this alternative can be
constructed, operated and nmintai ned without any unusual difficulty;
however, adm nistrative difficulties could be anticipated. First, this
alternative would require that a large area of |and be acquired in order to
construct the stormnater managenent system and ot her conponents of the
renmedi al alternative. Acquiring the needed property and enacting the

requi red ordi nances prohibiting construction and use of water supply wells
could present sone difficulty. Second, the substantive requirenents of a
consunptive use pernmit fromthe SRAWD to construct the extraction system
woul d have to be net. Meeting the requirenents of a consunptive use permt
is feasible. However, discharge of the treated groundwater could require
conpliance with other requirenments as described under Alternative 3, Section
2.7, Sunmary of Renedial Alternative Eval uation.

Based on a cursory evaluation of the anticipated emnmissions fromthe air
stripper, air em ssion controls nmay not be necessary. However, a
pre-construction review by FDER of the proposed air stripper woul dbe
necessary under the provisions of Chapter 403, Florida Statutes, and Chapter
17-2, F.A.C. An air pernmt would not be necessary as this would be an on-



site action under CERCLA; however, the substantive requirenents of such a
permt nmust be net.

Because the reinjection zone is |located off-site, construction and use of
reinjection wells would require a permit or variances from FDER, pursuant
Chapter 17-28, F.A. C. which governs underground injection. Treated
groundwat er woul d have to neet Florida's Drinking Water Standards prior to
reinjection. The time required for construction (not inplenentation) of
this alternative is conservatively estimated to be approximtely 2 years.

This alternative woul d have the potential to achieve the Renedial Action

bj ectives (RAGs), including the achievenment of federal and state MCLs, and
be protective of the environnent and human health. The extraction system
woul d have the capability to renedi ate the contam nated groundwater for an
approxi mate 175,000 square foot area around the southeast corner of the YTA

The institutional neasures included in Alternative 6, if continuously
enforced by the state and | ocal governnment agencies, would be protective of
human heal th during the period of renediation. The tinme estinmated for this
alternative to nmeet RAGCs at the point of conpliance is estimated to range
between 3 and 5 years. The estimated tine includes the tinme required for
construction of the alternative (0.5 to 2.5 years), the tinme for renediation
of the aquifer (approximately 1.5 years based on nodeling results) and the
time required for four quarterly nonitoring events (1 year).

The estimted capital costs to be expended over a one to two year period of
construction as presented in the FS are estimated to be $18, 390, 940. O&M
costs to be expended over a period of 25 years are estimated to range

bet ween $409, 600 and $109, 600, annually. The estimated total present worth
cost as presented in the FS would be $20,136,200. It is noted that for

pur poses of conparability and practicality, capital and present worth costs
were based on the installation of a single-well extraction systemand a two-
well reinjection system The actual nunmber and placenent of the wells within
each system woul d be deternmi ned during renedial design. |f EPA determ nes
that more wells are necessary, the cost would increase accordingly.

During the first 3 - 5 years, the punp and treatnent system would be
constructed and operated. After that tinme period, the treatnent system
woul d be shut down thereby |owering O&M costs for the remai ning years. The
Q&M costs remai ni ng woul d be that associated with groundwater nonitoring.

7.4 Alternative 7 - Institutional Actions, Cap YTA Extraction Wells, Air
Stripping, Carbon Adsorption (GAC), and Reinjection

Maj or Components of Renedial Alternative

Alternative 7 is identical to Alternative 3 with the addition of an

approxi mate 5-acre cap over the YTA portion of the landfill. Alternative 7
consists of institution actions, groundwater extraction/treatnent, and
reinjection in conjunction with capping of the YTA. This conbination of
technologies is intended to control the source of contami nation while
remedi ati ng the contani nated groundwater. Alternative 7 utilizes a
groundwat er extraction systemw th the extracted groundwater being treated
by air stripping and granul ar activated carbon (GAC). The extraction system



could be a single well or nulti-well installation; the type used would be
determi ned during renedi al design. Consequently, Alternative 7 consists of
the foll owi ng conponents as shown in Figure 7.4:

Installation of a clay/soil cap over the YTA

Construction of stormwvater control facilities such as dikes,
i mpoundnents, and drai nage ditches;

Construction of a groundwater extraction well system

Installation of a groundwater treatnent systemincluding an air
stripper and two GAC col ums; and

Installation of reinjection well(s) into the Floridan aquifer

Alternative 7 also includes, but is not linmted to the foll ow ng
i nstitutional measures which would be inplenmented by state and | oca
gover nment agenci es:

Access restrictions in the formof fences and signs around the Site;

Restrictions on future use of the Site to prevent construction of
wat er supply wells and construction on-site that would require
excavati on;

Land use ordi nances or other measures restricting construction of
wat er supply wells off-site in the vicinity of the landfill; and

Groundwat er noni toring.

Each action is fully described under Alternative 3 in Section 7.2,
Conmponents of Renedial Alternative. As with Alternative 3, restricting the
use of groundwater in the potentially affected

area can be acconplished by dividing the area into two control zones as
shown in Figure 7.4:

Control zone 1 is a 3,000-feet wide corridor with a depth that begins
at nonitoring well 1T-1 and extends to nmonitoring well 1T-3. The

construction of new water supply wells within control zone 1 would be
prohi bited. No water supply wells currently exist in control zone 1

Control zone 2 is a 3,000-feet wi de corridor situated between
monitoring well 1 T-3 and extends to a depth of 3,000 feetdowngradient
of nonitoring well IT-1. Initially, no restrictions would be inposed
for groundwater within control zone 2. However, in the event that
subsequent nonitoring indicates the presence of contam nant |evels
above MCLs, the restrictions applied to control zone 1 would al so be
i rposed on control zone 2.

Shoul d additional donestic water supply wells in either zone show
contamination during the nonitoring period, the owners would be notified and
woul d be provided with the opportunity to hook-up to City water in order to



prevent further exposure to the contam nated groundwater. The restrictions
on use of the aquifer would not be required after EPA certifies achi evenent
of the performance standards specified in Section 8.1.2.

Groundwat er nmonitoring woul d be conducted to periodically assess the degree
and extent of groundwater contam nation. Monitoring wells M2, M5, IT-13
and rmonitoring well clusters IT-1, IT-2, IT-3, IT-4, I1T-6 and IT-7 would be
monitored quarterly for the chemicals of concern for a period of 25 years or
until it is deternmined that nonitoring is no | onger needed. Based on the
sanpling results generated, EPA nmay at sone point determine that a |l ess
frequent nonitoring schedule is appropriate.

A review of the Madi son County Landfill site history indicates that the
chenmicals of concern were transported about 1,500 to 2,000 feet in the 14
year period between 1971 and 1985. Data results show that the annua
average values of TCE and DCE are currently approaching the federal/state
Maxi mum Cont ami nant Levels (MCLs), which are the accepted health-based
concentrations allowed in groundwater used as a drinking source, and the
vinyl chloride concentrations have stabilized. Assuning that this observed
trend in attenuation continues, a 25 year period of nonitoring downgradi ent
wel I's shoul d be adequate to nonitor and docunent the attai nnent of MCL
concentrations in groundwater. The process options fornmng Alternative 7
all ow the source of contamination to be contained while lowering the |evels
of contam nants in the contani nated groundwater. The cappi ng conponent
reduces the volunme of |eachate generated, thus reducing the further

contanmi nation of the aquifer.

To facilitate capping of the southeast corner of the landfill, the YTA and
areas where the stormmater managenent facilities are to be constructed woul d
be cleared and grubbed. Clearing the Site would involve renoving al

surface materials including shrubs, trees, and debris. Approximtely 11
acres woul d have to be cleared and grubbed.

The YTA cap material would be selected in accordance with Rule 17701, F.A.C.
and woul d consist of multiple |ayers of conpacted clay soil and top soil

The capped area woul d be graded so that surface water run-off is directed to
the stormvater collection system

Since Alternative 7 only provides for capping of the YTA, where vegetative
yard trash and construction debris were placed, no significant generation of
nmet hane gas woul d be anticipated in conjunction with capping of the YTA
therefore, no passive gas collection/control system should be necessary.

A stormmvat er managenent system would be installed to manage stormwvater run-
off inthe vicinity of the YTA protect the treatnent system and reinjection
well (s) from surface water inflow and prevent run-off of contan nated
stormvater fromthe renmedi al project construction activity. The
installation of this stormwvater nmanagenent system would require the

acqui sition of approximtely 6 acres of property i mediately south and east
of the YTA

Groundwat er woul d be extracted at approxi mtely 250 gpm usi ng subnersible
centrifugal punps froman extraction well systeminstalled on the southeast
corner of the YTA. The extracted groundwater would be punped through a



treatment system (air stripper and GAC unit) and di scharged into one or nore
reinjection wells |ocated downgradi ent of the extraction well system If a
reinjection well permt is not attainable other process options such as
irrigation, infiltration or direct discharge may be introduced and further
devel oped as di scharge options.

Summary of Renedi al Alternative Eval uation:

The technol ogi es of Alternative 7 are conventional and all necessary

equi pnent is readily available for inplementation. Air stripping and carbon
adsorpti on have been successfully used to renove sinilar contam nants from
groundwat er at several renediation sites in Florida. Spent carbon would be
sent for recycling at a designated GAC regeneration facility where adsorbed
contam nants would be thernmally treated.

Alternative 7 would be effective in reducing the release of contam nated
| eachate into the downgradi ent aquifer and woul d renedi ate cont am nat ed
groundwater in the immediate vicinity of IT-1. During the period of
renmedi ati on, the institutional neasures included in Alternative 7, if
continuously enforced, would be protective of human health.

Technically, all of the processes nmeking up this alternative can be
constructed, operated and nmintai ned without any unusual difficulty;
however, adm nistrative difficulties could be anticipated. First, this
alternative would require that approximately 6 acres of land be acquired in
order to construct the stormwater nmanagenment system and ot her conponents of
the renedial alternative. Acquiring the needed property and enacting the
requi red ordi nances prohibiting construction and use of water supply wells
could present sone difficulty. Second, the substantive requirenents of a
consunptive use pernmit fromthe SRAWWD to construct the extraction system
woul d have to be net. Meeting the requirenents of a consunptive use permt
is feasible. However, discharge of the treated groundwater could require
conpliance with other requirenents as described under Alternative 3, Section
2.7, Sunmary of Renedial Alternative Eval uation.

Based on a cursory evaluation of the anticipated emnmissions fromthe air
stripper, air em ssion controls nmay not be necessary. However, a
pre-construction review by FDER of the proposed air stripper would be
necessary under the provisions of Chapter 403, Florida Statutes, and Chapter
17-2, F.A.C. An air pernmt is not necessary as this would be an on-site
action under CERCLA; however, the substantive requirenents of such a permt
nmust be net.

Because the reinjection zone is located off-site, construction and use of
reinjection wells would require a permit or variances from FDER, pursuant
Chapter 17-28, F.A. C. which governs underground injection. Treated
groundwat er woul d have to neet Florida's Drinking Water Standards. The tine
required for construction (not inplenentation) of this alternative is
conservatively estimated to be approximately 2 years.

This alternative woul d have the potential to achieve the Renedial Action
bj ectives (RAGCs), including the achievenment of federal and state MCLs, and
be protective of the environnent and human health. The extraction system
woul d have the capability to renediate the contam nated groundwater for an



approxi mate 175,000 square foot area around the southeast corner of the YTA

The estimated tine for this systemto neet RAGCs at the point of conpliance
(500 feet downgradient of nonitoring well 1T-1) is estimated to range
between 3 to 5 years. The estimated tinme includes the tine required for
construction of the alternative (0.5 to 2.5 years), the tinme for renediation
of the aquifer (approximately 1.5 years based on nodeling results) and the
time required for four quarterly nonitoring events (1 year).

The estimted capital costs to be expended over a one to two year period of
construction are estimated to be $3,445,750. O&M costs to be expended over
a period of 25 years range between $409, 600 and 109, 600, annually. The
estimated total present worth cost as presented in the FS woul d be
$5,191,000. It is noted that for purposes of conparability and
practicality, capital and present worth costs were based on the installation
of a single-well extraction systemand a two-well reinjection system The
actual nunber and placenment of the wells within each system woul d be

determi ned during renedial design. |f EPA determines that nore wells are
necessary, the cost would increase accordingly.

During the first 3 - 5 years, a punp and treatnent system woul d be
constructed and operated. After that tinme period, the treatnent system
woul d be shut down thereby | owering O&M costs for the remai ning years. The
Q&M costs remai ni ng woul d be that associated with groundwater nonitoring.

8.0 Conparative Analysis of Renedial Action Alternatives

A detail ed conparative analysis was perforned on the four (4) renedia
alternatives devel oped during the FS using the nine evaluation criteria set
forth in the NCP. The advantages and di sadvantages of each alternative were
conpared to identify the alternative with the best bal ance anpbng these nine
criteria. A glossary of the evaluation criteria is provided in Table 8. 1.
According to the NCP, the first two criteria are |abeled "Threshold
Criteria", relating to statutory requirenments that each alternative nust
satisfy in order to be eligible for selection. The next five criteria are
| abel ed "Primary Bal ancing Criteria", which are technical criteria upon
which the detailed analysis is primarily based. The final two criteria are
known as "Modifying Criteria", assessing the public's and State agency's
acceptance of the alternative. Based on these final two criteria, EPA may
nodi fy aspects of the specific alternative.

A sunmary of the relative performance of each alternative with respect to
the nine evaluation criteria and each other is provided in the follow ng
subsecti ons.

8.1 Threshold Criteria

8.1.1 Overall Protection of Human Health and the Environnent

This criterion addresses whether each alternative provi des adequate
protection of human health and the environnent and descri bes how risks are

el i m nated, reduced, or controlled, through treatnent, engineering controls,
and/ or institutional controls.



Al of the alternatives, with the exception of the "No Action" alternative,
woul d provide protection of human health and the environnment by elimnating,
reducing or controlling risk through treatnent of groundwater contani nants,
engi neering controls, and/or institutional controls. Since the no action
alternative does not elimnate, reduce or control any of the exposure

TABLE 8.1
GLOSSARY OF EVALUATI ON CRI TERI A
THRESHOLD CRI TERI A:

Overall Protection of Human Health and the Environment - addresses whet her
or not a renedy provides adequate protection and descri bes how risks posed
t hrough each pathway are elimnated, reduced, or controlled through
treatment, engineering controls or institutional controls.

Conpliance with ARARs - addresses whether or not a renmedy will neet all of
the applicable or relevant and appropriate requirenents of other federal and
state environnmental statutes and/or provides grounds for invoking a waiver.

PRI MARY BALANCI NG CRI TERI A:

Long- Term Ef fecti veness and Pernmanence - refers to the nmagnitude of residua
risk and the ability of a remedy to maintain reliable protection of human
health and the environment over tine once cleanup goals have been net.

Reducti on of Toxicity, Mbility, or Volunme Through Treatnent addresses the
antici pated performnce of the treatnment technol ogies that may be enpl oyed
in a renmedy.

Short-Term Ef fecti veness - refers to the speed with which the renedy
achi eves protection, as well as the renmedy's potential to create adverse
i mpacts on human health and the environnment that may result during the
construction and inplenentation period.

I mpl ementability - is the technical and adm nistrative feasibility of a
remedy, including the availability of materials and services needed to
i mpl enent the chosen sol ution.

Cost - includes capital and operation and mai ntenance costs.
MODI FYI NG CRI TERI A:

State Acceptance - indicates whether the State concurs with, opposes, or has
no comrent on the Proposed Pl an

Community Acceptance - the Responsiveness Summary in the appendi x of the
Record of Decision reviews the public conments received fromthe Proposed
Pl an public neeting and the public comment period. pathways, it is deened
not protective of human health or the environment.

Alternative 1 poses no additional short-termrisks to either human health or
the environnment, yet overall it provides no protection. Each of the



remai ning alternatives, 3, 6 and 7, would provi de adequate protection under
both present and future conditions, by preventing the migration of
groundwat er contani nation fromthe YTA and reducing the |evels of

contam nation in the affected water; however, Alternatives 6 and 7 were
found to be nost effective because of their incorporation of both
groundwat er treatment and source inmobilization in the YTA. Renedi ati on of
the groundwater to acceptable health based | evels woul d be achi eved by
Alternatives 3, 6 and 7 within 5 years of inplenmentation of treatnent;
however, Alternative 3 would require a |longer period of operation to handle
the continuous | eachate generation fromthe landfill.

8.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents
(ARARs) and To- Be-Considered Criteria (TBCs)

This criterion addresses whether or not an alternative will nmeet all ARARs
of federal and state environnental statutes or provide a basis for invoking
a wai ver, as described under CERCLA Section 121 (d). Applicable

requi renents are those standards, criteria or limtations pronul gated under
federal or state law that specifically address a hazardous substance,
pol l utant, contam nant, renmedial action, location or other circunstance at a
CERCLA site. Relevant and appropriate requirenents are those that, while not
applicable, still address problens or situations sufficiently simlar to

t hose encountered at the site that their use is well suited to the
particular site. To-BeConsidered criteria (TBCs) are non-pronul gated

advi sori es and gui dance that are not |legally binding but that should be
considered in determining the necessary |evel of cleanup for protection of
health and the environnment. TBCs do not have the status of ARARs; however,
EPA' s approach to deternmining if a renmedial action is protective involves
consi dering both ARARs and TBCs.

Each alternative was evaluated for conpliance with ARARs, incl uding
cheni cal -specific, action-specific, and | ocation-specific ARARs, in addition
to TBCs. Every potential ARAR and TBC is presented in Table 8.2. The
statutes are broken down in the table into federal and state regul ations.

Alternatives 3, 6 and 7 were equally ranked since each alternative would
attain their respective federal and state ARARs due to the inplenentation of
institutional controls. These neasures would ensure that there is no
potential for future exposure to groundwater containi ng contani nant
concentrations in excess of federal and state ARARs pronul gated under the
SDWA and Florida Drinking Water Standards, respectively. Alternative 1
woul d notconply with any identified Site ARARs, and therefore, will not be
consi dered in further eval uation.

8.2 Primary Balancing Criteria

8.2.1 Long-Term Effectiveness and Pernmanence
Long-term ef fecti veness and permanence refers to the ability of an
alternative to maintain reliable protection of human health and the

envi ronnent over tinme, once cleanup | evels have been net.

Alternatives 6 and 7 were found nost effective since they include a capping
conmponent which would significantly reduce | eachate generation and the rate



of contam nant migration fromthe YTA. Alternative 3 would provide |ong-
term effecti veness and permanence since the treatnent process would
substantially reduce the concentrations of contam nants in the groundwater
however, operation of the treatnment system would have to be continued for
approximately 15 years after MCLs are achieved to address the continued,
uncontroll ed rel ease of |eachate fromthe YTA

8.2.2 Reduction of Toxicity, Mbility, or Vol une

This is the anticipated performance of the treatnment technol ogies an
alternative may enploy. The degree of reduction of toxicity, nobility or
vol unme through treatnment varies depending on the nmethods of groundwater
extraction and treatnent enpl oyed.

Alternatives 3, 6 and 7 would significantly reduce the toxicity and vol une
of site contamination, particularly that found in the groundwater. Since
Alternatives 6 and 7 involve contai nnment of the source material, they would
reduce the nobility of the contam nants by decreasing the anount

of stormwater infiltration entering the YTA, thereby reducing the anount of

| eachate generated. This reduction in nobility is not due, however, to
actual treatnent of the source material. Al factors considered,
Alternatives 6 and 7 were found to be the nost effective alternatives, with
Al ternative 3 ranking |ast.

8.2.3 Short-Term Effectiveness

This criterion refers to the period of tine needed to conpletely achieve
protection and any adverse inpacts on human health and the environnment that
may be posed during the construction and inplenentation period until cleanup
obj ectives are achieved. The followi ng factors were used to evaluate the
short-term effectiveness of each alternative: protection of the comunity
during renedi al actions, protection of workers during renedial actions,
environnental inpacts frominplenentation of alternatives, and the tine
until remedial action objectives are net.

The construction activities for Alternatives 3, 6 and 7 would pose a mnim
risk to the surrounding comrunity; however, the groundwater treatnent
systenms utilized in Alternatives 3, 6 and 7 woul d produce contam nated waste
by-products that would require staging, transport and di sposal, or
treatment. Handling of these waste by-products nay pose an additional risk
to the community of off-site transportation and potential spillage.

Additionally, Alternatives 6 and 7 may create unquantified potentia
additional risks to renedial workers during clearing, grubbing and capping
activities, through direct contact with waste materials, inhalation of
fugitive dust, and contact with contani nated groundwater

In each alternative, the protection of Site personnel would be afforded by
the use of appropriate safety equi pnent to be worn at all tines while
working in contam nated areas. A properly inplenented health and safety
program woul d al so provide for additional protection of personnel

Adverse inpact to the environnent woul d be negligible for each alternative.
Environnental inpact, if any, would arise from dust particul ate eni ssions at



the Site and any accidental releases during off-site transportation of the
wast e by-products. A properly inplenmented health and safety program woul d
address air nmonitoring requirenents on-site and an off-site Emergency
Conti ngency Plan woul d address any off-site rel ease procedures.

8.2.4 Inplenentability

This is the technical and administrative feasibility of an alternative,
including the availability of goods and services needed to inplenment the
sol ution.

Al of the alternatives are both technically and admi nistratively feasible.
From a techni cal perspective, alternatives, 3, 6 and 7, could be
constructed, operated and nmintained without nuch difficulty. Each of these
alternatives would require acquisition of additional |and adjoining the Site
in order to inplenent the renmedy; Alternative 3 would require approxi nately
4 to 6 acres, Alternative 6 would require approxi mately 43 acres, and
Alternative 7 would require approximately 6 acres. Alternatives 3 and 7
were found nost effective since the required additional land is nminimal in
conparison to that required by Alternative 6.

8.2.5 Cost

The following alternatives were assessed on a total cost basis using the
estimated capital cost to performthe remedial work and the present worth
cost for operation and nmai ntenance costs, using a five percent discounted
rate over a 30-year period. Table 8.4 details the capital and O & M costs
for the 4 renmedial alternatives. It is noted that for Alternatives 3, 6 and
7, cost estimtes were based on the installation of a four-well extraction
system and a two-well reinjection system although additional wells nmay be
required, as determ ned during Renedi al Design

Alternatives 3, 6 and 7 were ranked based on the total present worth costs.
Alternative 3 ranked higher than Alternatives 6 and 7 since the groundwater
treatment system under Alternative 3 would have to remain in full operation
approximately fifteen years | onger because this alternative does not include
a cappi ng conmponent.

Alternative 6 (Cap entire site and Groundwater punp, treatment and

di scharge) is the npst expensive renedial alternative at $20.1 mllion. The
cost for Alternatives 3 and 7 are much | ess than the cost for Alternative 6
and offer a conparabl e degree of protection. Alternative 7 is substantially
| ess expensive than Alternative 6, yet provides a conparabl e degree of
protecti on because of the marginal benefit gained from capping the ol der
previ ously closed waste cells.

8.3 Mdifying Criteria
8.3.1 State Acceptance
Thi s indicates whet her, based on review of the RI Report, FS Report, and

Proposed Plan, the U S. EPA and the State agency agree on the preferred
alternative.



The State of Florida, as represented by the Departnment of Environnmenta
Regul ati on (FDER), has been the support agency during the Renedia

I nvestigation and Feasibility Study process for the Madi son County Landfi l
Site. In accordance with 40 C.F.R S 300.430, FDER, as the support agency,
has provided input during this process. Based upon comments received from
FDER, it is expected that concurrence will be forthcom ng; however, a fornmal
I etter of concurrence has not yet been received.

8.3.2 Conmunity Acceptance

This indicates the public's support of a given alternative. Based on
comments nade by citizens and governnent officials at the public neeting
hel d on Septenber 1, 1992, and those received during the public coment
period, the Agency perceives that the conmunity believes that the overal

sel ected renmedy of capping the YTA and treating the groundwater would
effectively protect human health and the environnment. Each comrent received
during the public comrent period has been addressed in Appendix A of this
ROD, the Responsiveness Sumrary.

9.0 Sel ected Renedy

Based upon consideration of the requirenments of CERCLA, the detailed

anal ysis of the renedial alternatives and public conments, EPA has sel ected
Alternative 7, Institutional Actions, Cap YTA Only, Extraction Wells, Air
Stripping, Carbon Adsorption, and Reinjection, as the best course of action
for source and groundwater renediation at the Madi son County Landfill Site.
Alternative 7 provides short and | ong-term protection of human health and
the environment from potential threats associated with direct contact
(ingestion) of the contanm nated groundwater, and provides for i mediate
initiation of active restoration of the contam nated groundwater | ocated
beneath and in close proximty to the landfill property.

This alternative utilizes a groundwater extraction systemw th the extracted
groundwat er being treated by air stripping and granul ar activated carbon
(GAC). The extraction systemcould be a single well or nulti-wel
installation; the type used will be determ ned during remedial design. The
remedi al activities for Alternative 7, as nodified by the incorporation of
comments received fromthe governing state agency, include the follow ng
(See Figure 7.4):

Installation of a clay/soil cap over the YTA

Contingent Installation of a passive gas collection andcontro
syst en

Construction of stormwvater control facilities such as dikes,
i mpoundnents, and drai nage ditches;

Construction of a groundwater extraction well system

Installation of a groundwater treatnent systemincluding an air
stripper and two GAC col ums; and

Installation of reinjection well(s) into the Floridan aquifer if a



permit is obtainable. Should reinjection prove infeasible, other
di scharge options such as infiltration, irrigation and/or direct
di scharge will be eval uated.

Alternative 7 also includes, but is not linmted to the foll ow ng
institutional nmeasures which will be inplenented by state and | oca
gover nment agenci es:

Access restrictions in the formof fences and signs around the
[ andfill;

Restrictions on future use of the Site to prevent construction of
wat er supply wells and construction on-site that would require
excavati on;

Land use ordi nances or other measures restricting construction of
wat er supply wells off-site in the downgradient flow path fromthe
YTA; and

Groundwat er nmonitoring, which will include the installation of two
additional nonitoring well clusters.

Access restrictions will be required in order to prevent contact with the
contani nated nedia. These restrictions may include fences and signs around
the Site, as well as |land use ordi nances and deed restrictions. The current
site owner, Mdison County, will be required to conduct an inspection of the
exi sting fence surrounding the landfill and perform any work necessary to
make the existing fence conplete and provi de on goi ng mai ntenance of the
fence, as required by Section 403.7255, Florida Statutes and Rule 17-736,
F.A.C.. Also, this rule requires PRPs to supply, install and maintain
war ni ng signs around the Site.

Both deed restrictions and | and use ordi nances may be used by state and

| ocal governnment agencies to notify |and owners that groundwater

contani nation exi sts beneath the property and prohibit the construction of
new water supply wells in the affected area. A deed restriction, which is a
negoti ated addendum to an exi sting deed that indicates that the groundwater
resource below and in close proximty to the property is not considered safe
for potable or other uses, notifies the existing property owner and any
subsequent owners of the groundwater condition during the tine the aquifer
is not usable. Additionally, restrictions on future use of the Site and the
area i medi ately downgradi ent of the YTA will prevent construction of new
wat er supply wells and prohibit construction on the site property that

requi res excavation while the renedial action is undertaken

Restricting the use of groundwater in the potentially affected area will be
acconplished by dividing the area into two control zones as shown in Figure
7.4:

Control zone 1 is a 3,000-feet wide corridor with a depth that begins
at nonitoring well 1Tl and extends to nonitoring well 1T3. The

construction of new water supply wells within control zone 1 would be
prohi bited. No water supply wells currently exist in control zone 1



Control zone 2 is a 3,000-feet wi de corridor situated between
monitoring well 1 T3 and extends to a depth of 3,000 feet downgradient
of nonitoring well IT1. Initially, no restrictions would be inposed
for groundwater within control zone 2. However, in the event that
subsequent nonitoring indicates the presence of contam nant |evels
above MCLs in downgradi ent point of conpliance wells, the restrictions
applied to control zone 1 would al so be inposed on control zone 2.
Also, EPA will consult with the SRWD prior to their allowance of any
potable well installations in control zone 2 during tinme of aquifer
renmedi ati on.

Shoul d additional donestic water supply wells in either zone show

contami nation during the nonitoring period, the owners would be notified and
woul d be provided with the opportunity to hook-up to City water in order to

prevent further exposure to the contam nated groundwater. The restrictions

on use of the aquifer would not be required after EPA certifies achi evenent

of the performance standards specified in Section 8.1.2.

Two additional groundwater monitoring well clusters will be installed as
part of this renedial action. These well clusters will be |ocated al ong the
eastern landfill property boundary to nmonitor other potential source areas

| ocat ed outside of the capped YTA area. G oundwater nonitoring will be

conducted to periodically assess the degree and extent of groundwater

contami nation. Monitoring wells M2, M5, IT-13 and nonitoring well clusters
IT-1, 1T-2, IT-3, IT-4, IT-6, IT-7 will be nonitored quarterly for the
chenmicals of concern for a period of 25 years or until it is determ ned that
monitoring is no | onger needed. Additionally, nmonitoring well M1, the two
newy installed nonitoring wells, and the four newy installed replacenent
domestic wells, located in close proxinmty to the existing contam nated
donestic wells, will be nonitored on the sane schedul e under this remedia
action. Based on the sanpling results generated, EPA may at some point
deternmine that a | ess frequent nonitoring schedule is appropriate.

A review of the Madi son County Landfill site history indicates that the
chenmicals of concern were transported about 1,500 to 2,000 feet in the 14
year period between 1971 and 1985. Data results show that the annua
average values of TCE and DCE are currently approaching MCL concentrations
and that vinyl chloride concentrations have stabilized. Assunming that this
observed trend in attenuation continues, a 25 year period of nmonitoring
downgradi ent wells should be adequate to nonitor and docunment the attai nnent
of MCL concentrations in groundwater

The process options formng Alternative 7 allow the source of contam nation
to be contained while |Iowering the | evels of contam nants in the
cont anmi nat ed groundwater. The cappi ng conponent will reduce the vol unme of

| eachat e generated, thus reducing the further contam nation of the aquifer

This alternative requires the acquisition of approximtely 6 acres of |and
in the vicinity of the YTA in order to construct the stormmater managenent
system and ot her conponents of the renedial action

To facilitate capping of the southeast corner of the landfill, the YTA and
areas where the stormmvater managenent facilities are to be constructed will
be cleared and grubbed. Clearing the Site involves renmoving all surface



mat eri al s i ncludi ng shrubs, trees, and debris. Approximtely 11 acres has
to be cleared and grubbed.

The YTA cap material will be selected in accordance with Rule 17701, F. A C

and will consist of nultiple layers of conpacted clay soil and top soil
The cap material will be designed in accordance with Rule 17-701, F. A C. The
capped area will be graded so that surface water run-off is directed to the

stormvat er col |l ection system

Since Alternative 7 only provides for capping of the YTA, where vegetative
yard trash and construction debris were placed, no significant generation of
nmet hane gas is anticipated in conjunction with capping of the YTA,

therefore, no passive gas collection/control system should be necessary. In
the event that nonitoring indicates nmethane gas generation has occurred, a
passive gas collection and control systemw |l be designed and installed at

the Site in accordance with Rule 17-701, F. A C

A stormnat er managenent systemwill be designed and installed according to
state and federal regulations to nmanage stormwvater run-off in the vicinity
of the YTA, to protect the treatnment system and reinjection well(s) from
surface water inflow and to prevent run-off of contam nated stormwvater from
the renedi al project construction activity. The installation of this

st ormvat er managenment systemrequires the acquisition of approxinately 6
acres of property i mediately south and east of the YTA

Groundwater will be extracted at approxi mately 250 gpm usi ng submersibl e
centrifugal punps froman extraction well systeminstalled on the southeast
corner of the YTA. The extracted groundwater will be punped through a
treatment system (air stripper and GAC unit) and di scharged into one or nore
reinjection wells |ocated downgradi ent of the extraction well system If a
reinjection well permt is not attainable other process options such as
infiltration, irrigation and/or direct discharge will be introduced and
further devel oped as di scharge opti ons.

Referring to Table 8.2, the site-related contani nants of concern have

Maxi mum Cont am nant Levels (MCL) as promnul gated under the Safe Drinking
Water Act (40 C.F.R 141, 143) and Florida's Drinking Water Standards. The
MCLs for the groundwater chem cals of concern are listed in Table 5.1 and
will be used as the performance standards for each contani nant at and beyond
the points of conpliance. Punping and treating will continue until the
remedi ati on levels for these chem cals are achieved. Prior to reinjection,
the treated groundwater must neet the State and Federal drinking water

st andar ds.

Technically, all of the processes nmeking up this alternative can be
constructed, operated and nmintai ned without any unusual difficulty;
however, adm nistrative difficulties could be anticipated. First, this
alternative requires that approximtely 6 acres of |and be acquired in order
to construct the stormwater managenent system and ot her conponents of the
remedi al alternative. Acquiring the needed property and enacting the

requi red ordi nances prohibiting construction and use of water supply wells
could present sone difficulty. Second, the substantive requirenents of a
consunptive use permit fromthe SRAWWD to construct the extraction system
nmust be met. Meeting the requirements of a consunptive use pernmt is



feasi ble. However, discharge of the treated groundwater could require
conpliance with other requirenments as described under Alternative 3, Section
2.7, Sunmary of Renedial Alternative Eval uation.

The air stripper will be designed and constructed in accordance with Rule 17
-2, Florida's Air Quality Standards. A pre-construction review by FDER of
the proposed air stripper will be necessary under the provisions of Chapter
403, Florida Statutes, and Chapter 17-2, F.A.C. An air permt is not
necessary as this will be an on-site action under CERCLA;, however, the
substantive requirenments of such a permt nust be net.

Because the reinjection zone is located off-site, construction and use of
reinjection wells will require a pernmit or variances from FDER, pursuant
Chapter 17-28, F.A. C. which governs underground injection. The tine
required for construction (not inplenentation) of this alternative is
conservatively estinmated to be approximately 2 years, from conpletion of the
remedi al design.

This alternative has the potential to achieve the Renedial Action Objectives
(RAGs), including the achi evenent of federal and state MCLs, and be
protective of the environment and human health. The extraction system has
the capability to renedi ate the contani nated groundwater for an approxi mte
175,000 square foot area around the southeast corner of the YTA.  Should
subsequent nonitoring identify other sources of groundwater contam nation,
the renedial action will be nodified as necessary to address the additiona
areas of contam nation.

The estimated tine for this systemto neet RAGCs at the point of conpliance
(500 feet downgradient of nonitoring well 1T-1) is estimated to range
between 3 to 5 years. The estimated tinme includes the tine required for
construction of the alternative (0.5 to 2.5 years), the tinme for renediation
of the aquifer (approximately 1.5 years based on nodeling results) and the
time required for four quarterly nonitoring events (1 year).

For purposes of conparability and practicality, capital and present worth
costs were based on the installation of a single-well extraction system and
a two-well reinjection system The actual nunber and placenment of the wells
within each systemw ||l be determ ned during renedial design. |[If EPA
deternmines that nore wells are necessary, the cost will increase
accordingly. Also, the additional installation of two nonitoring wel
clusters and the expanded groundwater nonitoring program were not accounted
for in the cost analysis presented in the FS Report. The total present
worth cost of Alternative 7 will increase proportionally with the additional
conponents added to the selected renmedy. Table 9.1 details the cost analysis
summary for Alternative 7 as presented in the Feasibility Study. The
estimated capital costs to be expended over a one to two year period of
construction are estimted to be $3,445,750. O&M costs to be expended over a
period of 25 years range between $109, 600 and 409, 600, annually. The
estimated total present worth cost is $5,191,000. As noted, these costs
wi |l be adjusted accordingly during remedial action.

During the first 3 - 5 years, the punp and treatnment system wil |
beconstructed and operated. After the performance standards have been net,
the treatnment systemw |l be shut down thereby | owering O&M costs for the



remai ni ng years. The O&M costs renmi ning woul d be that associated with
groundwat er nonitoring.

Long-term groundwat er operati on and nmai ntenance activities will include
quarterly nmonitoring for a mnimmof five years. At that tinme EPA wll
evaluate the feasibility of using a | ess frequent nonitoring schedule for
the duration of the 25-year |ong-term groundwater nonitoring program Long-
term operati on and mai ntenance requi rements such as routine nmaintenance
checks are expected for the recommended alternative, including the integrity
of the installed cap. Monitoring will determne the effectiveness of the
clay/soil cap and the inplenented punp and treatnment system at reducing

m gration of contam nants in the groundwater and renedi ati ng groundwater to
neet the perfornmance standards. An Operation and Mai ntenance Plan will be
devel oped during the Renedi al Design/Renedial Action tasks.

Desi gn Consi derati ons

The goal of this remedial action is to restore groundwater to its beneficia
use, which is, at this Site, as a drinking water source. Based on

i nformati on obtained during the Rl and on a careful analysis of all renedia
alternatives, EPA believes that

the selected alternative will achieve this goal. It may beconme apparent,
during inplenmentation or operation of the groundwater extraction system and
its nodifications, that contam nant |evels have ceased to decline and are
remai ni ng constant at |evels higher than the renedi ati on goal over sone
portion of the contam nated plunme. In such a case, the system performance
standards and/or the remedy may be reeval uated by EPA

The selected renmedy will include groundwater extraction for an estimated
period of 5 years, during which the system s performance will be carefully
nmonitored on a regul ar basis and adjusted as warranted by the performance
data collected during operation. To insure that the design of the systemis
optim zed, nodifications nmay be considered prior to invoking contingency
nmeasures. These nodifications may include but are not linmted to the
fol | owi ng:

a) at individual wells where cleanup goal s have been attained, punping may
be di sconti nued;

b) alternative punping at wells to elimnate stagnation points;

c) pulse punping to allow aquifer equilibration and to allow adsorbed
contaminants to partition into groundwater

d) installation of additional extraction wells to facilitate or accelerate
cl eanup of the contam nant plune and/or mitigate additional source areas;
and

e) inplenent other neasures to address additional source areas as deened
necessary.

To ensure that cleanup goals continue to be maintained, the aquifer will be
nmonitored at those wells where punpi ng has ceased on a quarterly basis unti



EPA determ nes that a less frequent nonitoring schedule is acceptable, for a
period of 25 years.

10.0 Statutory Deterninations

Under its legal authority, EPA' s primary responsibility at Superfund sites
is to undertake renedi al actions that achieve adequate protection of human
health and the environment. In addition, Section 121 of CERCLA establishes
several other statutory requirenents and preferences. These specify that,
when conplete, the selected renedial action for this Site nust conply with
applicable or relevant and appropriate environnmental standards established
under federal and state environmental |aws unless a statutory waiver is
justified. Theselected remedy must also be cost effective and utilize

per manent sol utions and alternative treatnment technol ogi es or resource
recovery technol ogies to the maxi mum extent practicable. Finally, the
statute includes a preference for renedies that enploy treatnent that
permanently and significantly reduces the toxicity, mobility or vol unme of
hazar dous wastes as their principle element. The foll owi ng sections discuss
how the selected renedy for this Site neets these statutory requirenents.

10.1 Protection of Human Heal th and the Environnment

The sel ected renedy satisfies the requirenent of CERCLA Section 121 to
protect human health and the environnent by elimnating risks posed through
each exposure pathway and to each popul ation through treatnment. It ensures
adequate protection of human health and the environnent. The site risk wll
be reduced to well below the 1E-6 risk range for carcinogens.

The selected renmedy of inplementing institutional actions, capping the YTA,
and treating (air stripping/carbon adsorption)/reinjecting the groundwater
protects human health and the environnment through the inposition of
institutional controls, groundwater restoration, and future site nonitoring.
Restricted access to both the Site and the groundwater below elim nates the
threat of direct contact (ingestion) of the VOC-contamn nated groundwater to
current and future | andowners in the vicinity of the Site. Additionally,

i mpl enmentation of the groundwater treatnment systemw |l elinminate the
potential ingestion threats to downgradi ent receptors, and will restore the
groundwater to | evels deened acceptable by EPA and the State.

I mpl ementation of Alternative 7 will not pose any unacceptable short-term
risks or cross-nedia inpacts to the Site, the workers, or the comunity that
cannot be readily controlled. Potential risks associated with
transportati on of waste by-products and di scharge of treated groundwater off
-site will benminimzed by followi ng the respective Health & Safety and

Di scharge Pernit Pl ans.

10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents
(ARARs) and To- Be-Considered Criteria (TBCs)

Section 121 (d)(2)(A) of CERCLA incorporates into the |law the CERCLA
Conpl i ance Policy, which specifies that Superfund renedi al actions nust neet
any federal and state standards, requirements, criteria, or limtations that
are deternmined to be legally applicable or rel evant and appropriate

requi renents (ARARs). Also included is the provision that state ARARs nust



be met if they are nore stringent than federal requirenents.

Applicable requirements are those standards, criteria or limtations

promul gated under federal or state |law that specifically address a hazardous
subst ance, pollutant, contam nant, renedial action, |ocation or other
circunstance at a CERCLA site. Relevant and appropriate requirenents are
those that, while not applicable, still address problens or situations
sufficiently simlar to those encountered at the site that their use is wel
suited to the particular site. To-Be-Considered criteria (TBCs) are non-
promul gat ed advi sories and gui dance that are not l|legally binding but that
shoul d be considered in determ ning the necessary |evel of cleanup for
protection of health and the environnent. TBCs do not have the status of
ARARs; however, EPA's approach to determining if a renmedial action is
protective invol ves considering both ARARs and TBCs.

Al'l potential ARARs and TBCs for treating contani nated groundwater at the
Madi son County Landfill are presented in Table 8.2. Were VOCs and

i norgani c constituents affect groundwater, the Safe Drinking Water Act
(SDWA) provides potential ARARs for establishing cleanup goals, i.e.

Maxi mum Cont am nant Levels (MCLs). In addition, the State of Florida has
establ i shed gui dance concentrations for specific Volatile Organic Conpounds,
whi ch, when nore stringent than the federal MCL, have been selected as the
cl eanup goals for this project.

The recomended alternative was found to neet or exceed the follow ng ARARs
and TBCs sel ected from Table 8.2 which directly apply to the sel ected
remedy, as di scussed bel ow.

Cheni cal - Speci fi ¢ ARARs:

Safe Drinking Water Act, SDWA (40 C.F.R SS 141, 142 and 143), which
speci fies the MCLs for the contaminants of concern that will be
applicable as the renediation | evels for contamni nated groundwater
However, should the state drinking water standard under 17-550, F.A C
for a particular contanm nant be nore stringent, the state standard
will be used as the remediation |evel

SDWA (40 C.F.R SS 144.12, 144.13 and 147), which applies to the
injection of treated effluent into the Floridan aquifer. A permt
will be required since reinjection will take place offsite

Resource Conservation and Recovery Act, RCRA (40 C.F.R S 261.31),
whi ch applies to chemical concentrations in groundwater.

Flori da (FLA) Drinking Water Standards (17-550, F.A.C.), which
establ i shes contamni nant concentrations acceptable in potable water
These standards will be applicable when nore stringent than the
federal MCL.

FLA Underground I njection Control and G oundwater Di scharge
(17-28.700, F.A.C.), which applies to the treated effluent being
reinjected into the Floridan aquifer. These standards will be
appl i cabl e when nore stringent than the federal standards.



Locati on- Speci fi c ARARs:

Endangered Species Act (50 C.F.R S 402), which requires that federa
agenci es ensure that their actions do not jeopardize the continued
exi stence of a threatened or endangered species.

Action-Specific ARARs:

RCRA (40 CF.R S 264 Subtitle C for Landfill C osure), which applies
to the closure of the YTA and mai ntenance of the cap should any
portion of the conparable state regulation be waived.

SDWA (40 C.F.R SS 144.12, 144.13 and 147), which applies to the
reinjection of treated effluent into the Floridan aquifer. A permt
will be required since reinjection will take place offsite

Clean Air Act, CAA (40 CF.R S 61, CAA S 112), which applies to air
em ssions fromtreatnent technol ogies, such as air stripping. Also,
40 C.F. R SS 51.160 through 51.164 descri be the preconstruction and
permtting process for air em ssions. Since treatnment will occur
on-site, only the substantive requirenments of PSD permt nust be net.

Hazar dous Materials Regulations (49 CF. R SS 170 to 179), which
applies to transportation of hazardous materials or waste
byproducts, such as the spent carbon generated during groundwater
treatment.

FLA Solid Waste Managenent Facilities (17-701, F.A C. ), which applies
to closure of the YTA and mmi ntenance of the cap. These standards are
applicable since they are nore stringent than the federal regul ations
under RCRA 40 C.F.R. S 264.

FLA Drinking Water Standards (FDER 17-550), which establishes MCLs for
groundwat er and effluent fromtreatnent systens. These standards will
be applicable when nore stringent than the federal regul ati ons under

t he SDWA.

FLA Anmbient Air Quality Standards (17-2, F.A.C.), which applies to air
em ssions fromtreatnent technol ogi es, such as air stripping. These
standards will be applicable when nore stringent than the federa
regul ati ons under the CAA

FLA Underground I njection Control and G oundwater Di scharge
(17-28.700, F.A.C.), which is applicable to treated effl uent

di scharged into groundwater through a reinjection well. Permt
required. These standards will be applicable when nore stringent than
the federal standards for reinjection

FLA Solid and Hazardous WAste Managenent Act (403.702, F.S., et.
seq.), which applies to the transportation and di sposal of hazardous
waste. These standards will be applicable when nore stringent than
the federal regulations under 49 CF. R SS 170 to 179.

FLA Hazardous Waste Rules (17-730, F.A . C.), which applies to the



treatment, storage and di sposal of hazardous waste. These standards
wi |l be applicable when nore stringent than the federal standards.

FLA Water Quality Standards (17-520, F.A C.), which establishes
groundwater quality standards that will be applicable to the treated
ef fl uent when nore stringent than the federal regulation.

FLA Stormwvat er Di scharge Regul ations (17-25, F.A . C. ), which applies to
the contai nnment, storage and di scharge of stormwnater. These standards
wi |l be applicable when nore stringent than the federal regul ation.

FLA Warning Sign Rule (17-736, F.A.C.), which applies to the
i nstallation and nai ntenance of warning signs around a NPL site.

O her Criteria To-Be Consi dered:
The RCRA Land Di sposal Restrictions (LDRs) (40 C.F.R. S 268 D), arenot

applicable or relevant and appropriate requirenents for this project because
the waste streans (the solid, donmestic trash and the hazardous chenical s)

were not m xed during disposal. The hazardous constituents were placed in
drunms then buried in the YTA. Also, based on the RCRA definition of
"placenent," LDRS will not be triggered by any excavation, clearing, and/or
grubbing activities that will take place during renedial action at the Site.
The borrow material that will be used during the capping activities has not
been m xed with the hazardous source material, and therefore, will not

trigger LDRs during placenment.

Al so, EPA has devel oped a policy for control of emissions fromair stripper
operations at CERCLA sites, entitled Control of Air Eni ssions from Superfund
Air Strippers at Superfund G oundwater Sites, June 15, 1989 (OSWER Directive
9355. 0-28) which shoul d be used as guidance for control of em ssions
generated during remedial action

10.3 Cost Effectiveness

This alternative affords a higher degree of overall effectiveness in not
only protecting the public against direct exposure but in renmoving the
threat of a future release of contam nants. The estimated total present
worth cost of this alternative is $5.1 mllion (including operation and
mai nt enance) .

The selected renedy affords overall effectiveness proportional to its cost,
such that the renedy represents a reasonable value for the noney. \Wen the
rel ati onshi p between cost and overall effectiveness of the selected renedy
is viewed in light of the relationship between cost and overal

ef fectiveness afforded by the other alternatives, the selected renedy
appears to be cost-effective.

10.4 UWilization of Permanent Solutions and Alternative Treatnent
Technol ogi es (or Resource Recovery Technol ogies) to the Maxi num Ext ent
Practicabl e

U.S. EPA has determined that this renedy is the npost appropriate cleanup
solution for renediating the source and groundwater contanination at the



Madi son County Landfill Site and that it provides the best bal ance anong the
evaluation criteria for renedial alternatives evaluated. This renmedy

provi des effective protection in both the short and |l ong-termto potenti al
human and envi ronnental receptors, is readily inplenented, and is cost

ef fective.

The sel ected renmedy satisfies the requirenent of section 121 to utilize
per manent solutions and alternative treatnment technol ogies or resource
recovery technol ogies to the maxi mum extent practicable.

10.5 Preference for Treatnent as a Principal Elenent

This remedy neets the statutory requirenents to utilize permanent treatnent
technol ogi es to the maxi mum extent practicable. The selected renedy
satisfies the preference of CERCLA section 121 for treatnent as a principal
el ement .

Because wastes will remain in the YTA beneath the cap above heal t hbased
levels, EPA will review the Site at |east every five years to ensure the
ef fectiveness of the treatnent process and the integrity of the cap.

11.0 Docunentation of Significant Changes

The Proposed Plan for the Madi son County Landfill Site was released to the
public on August 24, 1992. The Proposed Plan identified Alternative 7,
Institutional Actions, Cap YTA Only, Extraction, Treatnent (Air

Stri ppi ng/ Carbon Adsorption (GAC)), and Reinjection, as the preferred
alternative for site renediation. EPA reviewed all witten and verbal
comments submitted during the public comrent period. Upon review of these
comments, it was determ ned that no significant changes to the renmedy, as
originally identified in the Proposed Plan, were necessary.



